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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aligner that can 
suppress the deterioration of the light receiving state of a 
photodetector caused by bubbles contained in a liquid when the 
photodetector receives light by filling the liquid on the image 
surface side of a projection optical system. 

SOLUTION: The aligner EX exposes a substrate P disposed on 
the image surface side of the projection optical system PL to 
exposing light EL by projecting the exposing light EL upon the 
substrate P through the projection optical system PL and the 
liquid LQ. The aligner EX is provided with a bubble removing 
device 180 which removes bubbles contained in the liquid LQ 
filled between the optical system PL and a slit plate 75 
disposed near the image surface of the optical system PL. 
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CLAIMS 



[Claim(s)] 
[Claim 1 ] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics and 
liquid to the substrate arranged at the image surface side of projection optics, 

The aligner characterized by having the cellular stripper which removes the air bubbles in the liquid filled 
between the bodies arranged near the image surface of said projection optics and this projection optics. 
[Claim 2] 

Said cellular stripper is an aligner according to claim 1 characterized by removing the air bubbles of the 
liquid contact surface of said body, and the liquid contact surfaces of said projection optics which adhered to 
either at least. 
[Claim 3] 

Said cellular stripper is an aligner according to claim 1 or 2 characterized by the thing of said body and the 
image surface side edge sections of said projection optics prepared in either at least. 
[Claim 4] 

Said cellular stripper is an aligner of claim 1-3 characterized by including excitation equipment given in any 
1 term. 
[Claim 5] 

Said excitation equipment is an aligner according to claim 4 characterized by exciting said liquid. 
[Claim 6] 

Said excitation equipment is an aligner according to claim 4 or 5 characterized by exciting said body. 
[Claim 7] 

It is the aligner of claim 4-6 which said projection optics has the optical element in which said projection 
optics body was prepared independently in its projection optics body and image surface side, and is 
characterized by said excitation equipment exciting said optical element given in any 1 term. 
[Claim 8] 

Said cellular stripper contains the ultrasonic generation equipment which impresses a supersonic wave to a 
liquid, 

Said ultrasonic generation equipment is an aligner of claim 1 -7 characterized for the generated supersonic 
wave by the thing of the liquid contact surface of said body, and the liquid contact surfaces of said 
projection optics applied to either at least through a liquid given in any 1 term. 
[Claim 9] 

Said ultrasonic generation equipment is an aligner according to claim 8 characterized by applying the 
reflected wave of said supersonic wave which hit against either the liquid contact surface of said body, or 
the liquid contact surfaces of said projection optics to another side. 
[Claim 10] 

Said cellular stripper contains in a liquid the jet generation equipment which generates a jet, 

Said jet generation equipment is an aligner of claim 1-9 characterized for the generated jet by the thing of 

the liquid contact surface of said body, and the liquid contact surfaces of said projection optics applied to 

either at least given in any 1 term. 

[Claim 11] 

It is arranged at the image surface side of said projection optics, and has the electric eye which receives the 
light which passed said projection optics through the optical member which has the light transmission 
section, 

Said body is the aligner of claim 1-10 characterized by including said optical member given in any 1 term. 
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[Claim 12] 

Said cellular stripper is an aligner according to claim 1 1 characterized by removing the air bubbles adhering 
to said light transmission section. 
[Claim 13] 

Said body is the aligner of claim 1-12 characterized by including said substrate given in any 1 term. 
[Claim 14] 

It is the aligner of claim 1-13 characterized by either at least being lyophilic of the liquid contact surface of 
said body, and the liquid contact surfaces of said projection optics given in any 1 term. 
[Claim 15] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics and 
liquid to the substrate arranged at the image surface side of projection optics, 

It is arranged near the image surface of projection optics, and has the body which can hold a liquid by 
Hazama with said projection optics, 

The liquid contact surface of said body is an aligner characterized by being lyophilic. 
[Claim 16] 

It is arranged at the image surface side of said projection optics, and has the electric eye which receives the 
light which passed said projection optics through the optical member which has the light transmission 
section, 

Said body is an aligner according to claim 14 or 15 characterized by including said optical member. 
[Claim 17] 

The aligner of claim 14-16 characterized by performing lyophilic-ized processing which makes said liquid 
contact surface lyophilic given in any 1 term. 
[Claim 18] 

The aligner according to claim 17 characterized by performing ultraviolet radiation exposure processing as 
said lyophilic-ized processing. 
[Claim 19] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics and 
liquid to the substrate arranged at the image surface side of projection optics, 

The aligner characterized by the liquid contact surface of projection optics serving as lyophilic by ultraviolet 
radiation exposure processing. 
[Claim 20] 

It is the aligner according to claim 1 8 or 1 9 which is equipped with the ultraviolet radiation irradiation 
equipment which irradiates ultraviolet radiation, and is characterized by said ultraviolet radiation irradiation 
equipment performing ultraviolet radiation exposure processing periodically. 
[Claim 21] 

It is the aligner according to claim 20 which has the light source for exposure which injects said exposure 
light, and is characterized by using said ultraviolet radiation irradiation equipment also [ light source / said / 
for exposure ]. 
[Claim 221 

The aligner according to claim 1 7 characterized by performing coating processing of a lyophilic ingredient 
as said lyophilic-ized processing. 
[Claim 23] 

The aligner of claim 14-22 characterized by carrying out patterning of a lyophilic-ized field and the liquid 
repelling field to the front face of said body given in any 1 term. 
[Claim 24] 

It is arranged at the image surface side of said projection optics, and has the electric eye which receives the 
light which passed said projection optics through the optical member which has the light transmission 
section, 

The aligner according to claim 23 characterized by carrying out liquid repelling of the field where the field 
containing said light transmission section is made lyophilic, and surrounds the perimeter. 
[Claim 25] 

The aligner of claim 1 -24 characterized by having cellular detection equipment which detects the air bubbles 
in the liquid filled between this projection optics and said body through said projection optics given in any 1 
term. 

[Claim 26] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics and 
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liquid to the substrate arranged at the image surface side of projection optics, 

The aligner characterized by having cellular detection equipment which detects the air bubbles in the liquid 
filled between the bodies arranged near the image surface of said projection optics and this projection optics 
through projection optics. 
[Claim 27] 

Said cellular detection equipment is an aligner according to claim 25 or 26 characterized by detecting the air 
bubbles of the liquid contact surface of said body, and the liquid contact surfaces of said projection optics 
which adhered to either at least. 
[Claim 28] 

Said cellular detection equipment is an aligner of claim 25-27 characterized by being used also [ system / for 
determining the physical relationship of the mask arranged at the body side side of said projection optics, 
and said substrate / alignment ] given in any 1 term. 
[Claim 29] 

Said substrate is held and it has a movable substrate attachment component, 

Said body is the aligner of claim 1-28 characterized by being prepared in said substrate attachment 
component given in any 1 term. 
[Claim 30] 

The device manufacture approach characterized by manufacturing a device using the aligner of claim 1 - 
claim 29 given in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the aligner which exposes a substrate through projection optics and a liquid, and the 
device manufacture approach using this aligner. 
[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the so- 
called photolithography which imprints the pattern formed on the mask on a photosensitive substrate. The 
aligner used at this photolithography process has the mask stage which supports a mask, and the substrate 
stage which supports a substrate, and it imprints the pattern of a mask to a substrate through projection 
optics, moving serially on a mask stage and a substrate stage. Since it corresponds to much more high 
integration of a device pattern in recent years, the further high resolution-ization of projection optics is 
desired. The resolution of projection optics becomes so high that the numerical aperture of projection optics 
is so large that the exposure wavelength to be used is short. Therefore, exposure wavelength used with an 
aligner is short- wavelength-ized every year, and the numerical aperture of projection optics is also 
increasing. And although the exposure wavelength of the current mainstream is 248nm of KrF excimer 
laser, no less than 193nm of the ArF excimer laser of short wavelength is being put further in practical use. 
Moreover, in case it exposes, the depth of focus (DOF) as well as resolution becomes important. Resolution 
R and the depth of focus delta are expressed with the following formulas, respectively. 
R=kl and lambda/NA - (1) 
delta=**k2 and lambda/NA 2 - (2) 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength and 
NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength lambda is shortened 
and numerical aperture NA is enlarged from a formula and (2) types, it turns out that the depth of focus delta 
becomes narrow. 
[00031 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate front face 
agree to the image surface of projection optics, and there is a possibility that the focal margins at the time of 
exposure actuation may run short. Then, the immersion method which considers as the approach of 
shortening exposure wavelength substantially and making the depth of focus large, for example, is indicated 
by the following patent reference 1 is proposed. This immersion method expands the depth of focus by 
about n times while it improves resolution using filling between the inferior surface of tongue of projection 
optics, and substrate front faces with liquids, such as water and an organic solvent, forming an immersion 
field, and the wavelength of the exposure light in the inside of a liquid being set to 1/n in air (n being usually 
1 .2 to about 1 .6 at the refractive index of a liquid). 

[Patent reference 1] International public presentation^ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 

By the way, although the various electric eyes (photosensor) which receive the light through projection 
optics are prepared on the substrate stage, in the case of an immersion aligner, it is possible [ it ] to perform 
light-receiving actuation by the electric eye, where the immersion field of a liquid is formed in the image 
surface side of projection optics. In this case, if air bubbles exist in a liquid, light will carry out dispersion 
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etc. with these air bubbles, and un-arranging [ it becomes impossible to receive light good ] produces an 

electric eye. 

[0005] 

Moreover, when performing exposure processing with an immersion method and air bubbles exist in the 
liquid of Hazama of projection optics and a substrate, there is a possibility that the pattern image formed on 
a substrate with these air bubbles may deteriorate. 
[0006] 

In case this invention is made in view of such a situation, the immersion field of a liquid is formed in the 
image surface side of projection optics and light is received by the electric eye, it sets it as the 1st purpose to 
offer the aligner and the device manufacture approach of suppressing aggravation of the light-receiving 
condition of the electric eye resulting from the air bubbles in a liquid. Moreover, a liquid is filled between 
projection optics and a substrate, and in case exposure processing is carried out, it sets it as the 2nd purpose 
to offer the aligner and the device manufacture approach of suppressing degradation of the pattern image 
resulting from the air bubbles in a liquid. 
[Means for Solving the Problem] 
[0007] 

In order to solve the above-mentioned technical problem, this invention has adopted the configuration of the 
following matched with drawing 1 shown in the gestalt of operation - drawing 26 . 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure light 
(EL) through projection optics (PL) and a liquid (LQ) to the substrate (P) arranged at the image surface side 
of projection optics (PL) It is characterized by having the cellular stripper (180, 190, 250) which removes 
the air bubbles in the liquid (LQ) filled between the bodies (75 P) arranged near the image surface of 
projection optics (PL) and this projection optics (PL). 
[0008] 

Since the cellular stripper which removes the air bubbles in a liquid was prepared according to this 
invention, when irradiating light through a liquid at the body which counters projection optics, the exposure 
condition of light can be maintained good, without being influenced of air bubbles. It can follow, for 
example, inconvenient generating, such as aggravation of the light-receiving condition of an electric eye and 
degradation of the pattern image formed on a substrate, can be prevented. 
[0009] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure light 
(EL) through projection optics (PL) and a liquid (LQ) to the substrate (P) arranged at the image surface side 
of projection optics (PL) It is arranged near the image surface of projection optics (PL), has the body (75) 
which can hold a liquid (LQ) by Hazama with projection optics (PL), and is characterized by the objective 
(75) liquid contact surface (75A) being lyophilic. 
[0010] 

According to this invention, by making the objective liquid contact surface lyophilic, since air bubbles 
cannot adhere to the liquid contact surface easily even if air bubbles exist in a liquid, inconvenient 
generating of aggravation of the light-receiving condition of an electric eye etc. for example resulting from 
adhesion of air bubbles can be prevented. Moreover, since air bubbles cannot adhere to the objective liquid 
contact surface easily, even when air bubbles adhere temporarily, cellular removal processing can be 
performed smoothly. 
[0011] 

The aligner (EX) of this invention is characterized by the liquid contact surface (60a) of projection optics 
(PL) serving as lyophilic by ultraviolet radiation exposure processing in the aligner which exposes a 
substrate (P) by irradiating exposure light (EL) through projection optics (PL) and a liquid (LQ) to the 
substrate (P) arranged at the image surface side of projection optics (PL). 
[0012] 

According to this invention, air bubbles stop being able to adhere to the liquid contact surface of the 
projection optics easily due to making the liquid contact surface of projection optics lyophilic by ultraviolet 
radiation exposure processing. Therefore, inconvenient generating, such as aggravation of the light- 
receiving condition of an electric eye and degradation of the pattern image resulting from adhesion of air 
bubbles formed on a substrate, can be prevented, for example. Moreover, since air bubbles cannot adhere to 
the liquid contact surface of projection optics easily, even when air bubbles adhere temporarily, cellular 
removal processing can be performed smoothly. 
[0013] 
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In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure light 
(EL) through projection optics (PL) and a liquid (LQ) to the substrate (P) arranged at the image surface side 
of projection optics (PL) It is characterized by having cellular detection equipment (47) which detects the air 
bubbles in the liquid (LQ) filled between the bodies (75 P) arranged near the image surface of projection 
optics (PL) and this projection optics (PL) through projection optics (PL). 
[0014] 

According to this invention, the air bubbles in the liquid of Hazama of projection optics and a body are 
detectable through projection optics, based on a detection result, generating of an error can be detected or 
the suitable measures of performing cellular removal actuation can be taken. 
[0015] 

The device manufacture approach of this invention is characterized by using the aligner (EX) of the above- 
mentioned publication. Since immersion exposure processing to the light-receiving actuation and the 
substrate by the electric eye can be performed good according to this invention, without being influenced of 
the air bubbles in a liquid, the device which has the desired engine performance can be manufactured. 
[Effect of the Invention] 
[0016] 

According to this invention, light can be irradiated in the state of an exposure good [ without being 
influenced of the air bubbles in a liquid ] to various bodies, such as an electric eye arranged at the image 
surface side of projection optics, and a substrate, and accurate exposure processing can be performed. 
[Best Mode of Carrying Out the Invention] 
[0017] 

Hereafter, it explains, referring to a drawing about the aligner of this invention. Drawing 1 is the outline 
block diagram showing 1 operation gestalt of the aligner of this invention. 

The mask stage MST where Aligner EX supports Mask M in drawing 1 The illumination-light study system 
IL which illuminates the mask M currently supported by the substrate stage PST which supports Substrate P, 
and the mask stage MST with the exposure light EL The projection optics PL which carries out projection 
exposure of the pattern image of the mask M illuminated with the exposure light EL at the substrate P 
currently supported by the substrate stage PST It connected with the control unit CONT and control unit 
CONT which carry out generalization control of the actuation of the whole aligner EX, and has the storage 
MRY which memorized the various information about exposure processing. Moreover, Aligner EX is 
equipped with the space image metering device 70 used for measurement of the image formation property 
(optical property) of projection optics PL. The space image metering device 70 is equipped with the electric 
eye 90 which receives the light (exposure light EL) which passed projection optics PL through the slit plate 
75 which has the slit section 71 arranged at the image surface side of projection optics PL. 
[0018] 

The aligner EX of this operation gestalt is an immersion aligner which applied the immersion method, in 
order to shorten exposure wavelength substantially, and to make the depth of focus large substantially, while 
improving resolution, and it is equipped with the liquid feeder style 10 which supplies Liquid LQ on 
Substrate P, and the liquid recovery device 20 in which the liquids LQ on Substrate P are collected. Aligner 
EX forms the immersion (locally) field AR 2 in the part on the substrate P which includes the projection 
field AR 1 of projection optics PL with the liquid LQ supplied from the liquid feeder style 10, while 
imprinting the pattern image of Mask M on Substrate P at least. Aligner EX fills Liquid LQ between the 
optical element 60 by the side of the tip of projection optics PL (image surface side), and the front face of 
Substrate P, and, specifically, exposes this substrate P by irradiating the exposure light EL through this 
projection optics PL, and Hazama's Liquid LQ and projection optics PL with Substrate P, and projecting the 
pattern image of Mask M on Substrate P. 
[0019] 

Moreover, during the measurement actuation by the space image metering device 70, Liquid LQ is filled 
between projection optics PL and the slit plate 75 so that it may mention later. And when Liquid LQ is filled 
between projection optics PL and the slit plate 75, the jet generation equipment 180 which constitutes the 
cellular stripper for removing the air bubbles adhering to top-face 75A used as the liquid contact surface of 
the slit plate 75 is formed in about 75 slit plate. 
[0020] 

Furthermore, Aligner EX is equipped with the ultraviolet radiation irradiation equipment 300 which can 
irradiate ultraviolet radiation to said slit plate 75 arranged at the image surface side of projection optics PL. 
Ultraviolet radiation irradiation equipment 300 is formed so that it may rank with projection optics PL. 
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[0021] 

With this operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as an aligner 
EX, the case where the scanning aligner (the so-called scanning stepper) which exposes a mutually different 
pattern [ in / for Mask M and Substrate P / a scanning direction ] formed in Mask M to Substrate P is used is 
made into an example, and it explains. Let [ the direction which is in agreement with the optical axis AX of 
projection optics PL ] a direction (non-scanning direction) perpendicular to X shaft orientations, Z shaft 
orientations, and X shaft orientations be Y shaft orientations for the direction of a synchronized drive of 
Mask M and Substrate P (scanning direction) in the following explanation in a flat surface perpendicular to 
Z shaft orientations and Z shaft orientations. Moreover, let the rotation (inclination) directions of the 
circumference of the X-axis, a Y-axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. 
In addition, a "substrate" here contains the reticle the "mask" had the device pattern by which contraction 
projection is carried out formed on a substrate including what applied the photoresist which is a 
photosensitive ingredient on the semi-conductor wafer. 
[0022] 

The illumination-light study system IL changes into the exposure light EL the flux of light (laser beam) LB 
injected from the light source 1, and illuminates the mask M currently supported by the mask stage MST 
with the exposure light EL. As an exposure light EL injected from the illumination-light study system IL, 
vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV light), such as the bright line (g 
line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength of 248nm), etc. which are 
injected, for example from a mercury lamp, and ArF excimer laser light (wavelength of 193nm), F2 laser 
beam (wavelength of 1 57nm), etc. is used. ArF excimer laser light is used in this operation gestalt. 
[0023] 

Pure water is used for Liquid LQ in this operation gestalt. Pure water can penetrate not only ArF excimer 
laser light but far-ultraviolet light (DUV light), such as the bright line (g line, h line, i line) of an ultraviolet 
area, KrF excimer laser light (wavelength of 248nm), etc. which are injected from a mercury lamp. 
[0024] 

The light source 1 in this operation gestalt is an excimer laser which injects ArF excimer laser light 
(wavelength of 193nm), and has turning on and off, main wavelength, spectral half-width, a repeat 
frequency of the laser luminescence, etc. controlled by the control unit CONT. 
[0025] 

The illumination-light study system IL is equipped with the beam plastic surgery optical system 2, the 
optical integrator 3, the illumination system aperture diaphragm plate 4, the relay optical system 6 and 8, 
fixed-mask-of-illuminator blind 7A, movable mask blind 7B, the mirror 9, and the condensing lens 30 
grade. Although a fly eye lens is used as an optical integrator 3 with this operation gestalt, you may be a rod 
mold (internal reflection mold) integrator or a diffracted-light study component. In the beam plastic surgery 
optical system 2, in order to operate orthopedically so that incidence may be efficiently carried out to the 
optical integrator 3 in which the cross-section configuration of the laser beam LB by which pulse 
luminescence was carried out by the light source 1 was prepared behind [ optical-path ] this laser beam LB, 
the cylindrical lens, the beam expander, etc. are contained. The optical integrator (fly eye lens) 3 is arranged 
on the optical path of the laser beam LB injected from the beam plastic surgery optical system 2, and in 
order to illuminate Mask M by uniform illumination distribution, it forms the surface light source which 
consists of much point light sources (light source image), i.e., the secondary light source. 
[0026] 

Near the injection side focal plane of the optical integrator 3, the illumination system aperture-diaphragm 
plate 4 which consists of a disc-like member is arranged. It consists of the aperture diaphragm (usually 
diaphragm) and small circular opening which is an equiangular distance mostly, for example, becomes this 
illumination system aperture-diaphragm plate 4 from the usual circular opening, and the aperture diaphragm 
(small mho diaphragm) for making small the sigma value which is a coherence factor, the aperture 
diaphragm (zona-orbicularis diaphragm) of the shape of zona orbicularis for zona-orbicularis lighting, the 
deformation aperture diaphragm (quadrupole lighting diaphragm called SHRINC) that were made to carry 
out eccentricity of two or more openings to deformation light source methods, and have arranged are 
arranged. This illumination system aperture-diaphragm plate 4 rotates with the driving gears 31, such as a 
motor controlled by the control unit CONT, and, thereby, one of aperture diaphragms is alternatively 
arranged on the optical path of the exposure light EL. 
[0027] 

On the optical path of the exposure light EL which passed the illumination system aperture diaphragm plate 
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4, the beam splitter 5 with large transmission with a small reflection factor is arranged, further, the mask 
blinds 7 A and 7B are made to intervene on the optical path of this back, and relay optical system (6 8) is 
arranged. Fixed-mask-of-illuminator blind 7A is arranged in the field slightly defocused from the 
conjugation side over the pattern side of Mask M, and rectangle opening which specifies the lighting field 
IA on Mask M is formed. Moreover, movable mask blind 7B in which the location and width of face of a 
direction corresponding to the non-scanning direction (Y shaft orientations) which intersects perpendicularly 
with a scanning direction (X shaft orientations) and this near this fixed-mask-of-illuminator blind 7A have 
adjustable opening, respectively is arranged, and exposure of an unnecessary part is prevented by restricting 
the lighting field I A further through that movable mask blind 7B at the time of initiation of scan exposure, 
and termination. Moreover, movable mask blind 7B is used also for a setup of the lighting field in the case 
of the space image measurement mentioned later with this operation gestalt. On the other hand, on the 
optical path of the exposure light EL reflected by the beam splitter 5 in the illumination-light study system 
IL, sensibility is good in a condenser lens 32 and a far-ultraviolet region, and in order to detect pulse 
luminescence of the light source 1, the integrator sensor 33 which consists of photo detectors, such as an 
PIN mold photodiode which has a high response frequency, is arranged 
[0028] 

Thus, if an operation of the constituted illumination-light study system IL is explained briefly, after the 
cross-section configuration is orthopedically operated so that incidence may be carried out to the beam 
plastic surgery optical system 2 and incidence may be efficiently carried out to the back optical integrator 3 
here, incidence of the laser beam LB by which pulse luminescence was carried out from the light source 1 
will be carried out to the optical integrator 3. Thereby, the secondary light source is formed in the injection 
side focal plane (pupil surface of the illumination-light study system IL) of the optical integrator 3. After the 
exposure light EL injected from this secondary light source passes one on the illumination system aperture 
diaphragm plate 4 of aperture diaphragms, incidence of it is carried out to the beam splitter 5 with a small 
reflection factor with large transmission. After the exposure light EL which penetrated this beam splitter 5 
passes opening of the rectangle of fixed-mask-of-illuminator blind 7A, and movable mask blind 7B through 
the 1 st relay lens 6, it passes the 2nd relay lens 8 and a mirror 9 bends an optical path at a perpendicular 
lower part. The exposure light EL which had the optical path bent by the mirror 9 illuminates the lighting 
field IA on the mask M held in the mask stage MST by uniform illumination distribution through a 
condensing lens 30. 
[0029] 

On the other hand, light is received by the integrator sensor 33 through a condenser lens 32, and the 
exposure light EL reflected by the beam splitter 5 is supplied to a control unit CONT through the signal 
processor with which the photo-electric-conversion signal of the integrator sensor 33 has non-illustrated a 
peak hold circuit and an A/D converter. With this operation gestalt, the measurement value of the integrator 
sensor 33 is used for light exposure control, and also it is used for count of the exposure to projection optics 
PL, and this exposure is used for calculation of the variation of the image formation property by 
illumination-light absorption of projection optics PL with a substrate reflection factor (it can also ask for this 
based on the output of an integrator sensor, and the output of a non-illustrated reflection factor monitor). 
With this operation gestalt, at the predetermined spacing, based on the output of the integrator sensor 33, an 
exposure is calculated by the control unit CONT, and the count result is memorized by Storage MRY as' 
exposure hysteresis. 
[0030] 

A mask stage MST holds Mask M, is movable, for example, is fixing Mask M by vacuum adsorption (or 
electrostatic adsorption), the mask stage driving gear MSTD which non-contact support of the mask stage 
MST is carried out through the gas bearing (air bearing) which is non-contact bearing on the mask base 55, 
and contains a linear motor etc. - the inside of a flat surface perpendicular to the optical axis AX of 
projection optics PL, i.e., XY flat surface, - two-dimensional - very small to movable and theta Z direction 
- it is pivotable. And the mask stage MST has become movable about the mask base 55 top with the scan 
speed specified as X shaft orientations, and has the migration stroke of X shaft orientations to which the 
whole surface of Mask M can cross the optical axis AX of projection optics PL at least 
[003 1 ] 

The migration mirror 41 is formed on the mask stage MST. Moreover, the laser interferometer 42 is formed 
in the location which counters the migration mirror 41 . The location of the two-dimensional direction of the 
mask M on a mask stage MST and the angle of rotation (depending on the case, the angle of rotation of 
thetaX and the direction of thetaY is also included) of theta Z direction are measured on real time by the 
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laser interferometer 42, and a measurement result is outputted to a control unit CONT. A control device 
CONT controls the location of the mask M currently supported by the mask stage MST by driving the mask 
stage driving gear MSTD based on the measurement result of a laser interferometer 42. 
[0032] 

Projection optics PL carries out projection exposure of the pattern of Mask M for the predetermined 
projection scale factor beta at Substrate P, and consists of two or more optical elements containing the 
optical element (lens) 60 prepared in the image surface side (Substrate P side). In this operation gestalt, the 
projection scale factor beta of projection optics PL is the contraction system of 1/4 or 1/5. In addition, any of 
unit systems and an expansion system are sufficient as projection optics PL. 
[0033] 

The optical element 60 of the image surface side point of the projection optics PL of this operation gestalt is 
held in the lens eel 62. Moreover, two or more optical elements other than optical element 60 are held by 
Lens-barrel PK. In the following explanation, two or more optical elements held at Lens-barrel PK are 
suitably called "the projection optics body MPL." And the point of the lens-barrel PK of the projection 
optics body MPL and the lens eel 62 holding an optical element 60 are connected by the linkage 61 so that 
the lens eel 62 holding an optical element 60 can be exchanged. The liquid LQ of the immersion field AR 2 
contacts an optical element 60. The optical element 60 is formed with the fluorite. since compatibility of a 
fluorite with water is high — liquid contact surface 60a of an optical element 60 — Liquid LQ can be mostly 
stuck on the whole surface. That is, since he is trying for compatibility with liquid contact surface 60a of an 
optical element 60 to supply the high liquid(water) LQ in this operation gestalt, the adhesion of liquid 
contact surface 60a of an optical element 60 and Liquid LQ can be high, and can fill certainly the optical 
path of Hazama of an optical element 60 and Substrate P with Liquid LQ. In addition, an optical element 60 
may be a quartz with high compatibility with water. Moreover, hydrophilization (lyophilic-izing) processing 
is performed to liquid contact surface 60a of an optical element 60, and you may make it raise compatibility 
with Liquid LQ more. 
[0034] 

The substrate stage PST holds Substrate P, is movable and is constituted including X-Y stage 53 and Z tilt 
stage 52 carried on X-Y stage 53. Non-contact support of X-Y stage 53 is carried out through the gas 
bearing (air bearing) which is the non-contact bearing which is not illustrated above the top face of the stage 
base 54. the substrate stage driving gear PSTD which X-Y stage 53 (substrate stage PST) is in the condition 
by which non-contact support was carried out to the top face of the stage base 54, and contains a linear 
motor etc. — the inside of a flat surface perpendicular to the optical axis AX of projection optics PL, i.e., XY 
flat surface, — two-dimensional — minute to movable and theta Z direction — it is pivotable. Z tilt stage 52 is 
carried on this X-Y stage 53, and the substrate holder 51 is carried on Z tilt stage 52. Substrate P is held by 
vacuum adsorption etc. with this substrate holder 51. Z tilt stage 52 is formed also in Z shaft orientations, 
the direction of thetaX, and the direction of thetaY movable by the actuator mentioned later. The substrate 
stage driving gear PSTD containing the above-mentioned actuator is controlled by the control unit CONT. 
The substrate stage PST cooperates with the below-mentioned focal detection system, and it performs 
positioning in X shaft orientations and Y shaft orientations of Substrate P while it controls the focal location 
(Z location) and tilt angle of Substrate P and doubles the front face of Substrate P with the image surface of 
projection optics PL by the automatic focus method and the auto leveling method. 
[0035] 

Moreover, on the substrate stage PST (substrate holder 51), the auxiliary plate 57 is formed so that Substrate 
P may be surrounded. The auxiliary plate 57 has the front face of the substrate P held at the substrate holder 
51, and the flat surface of the almost same height. Also when exposing the edge field of Substrate P, Liquid 
LQ can be held under projection optics PL with the auxiliary plate 57. 
[0036] 

The migration mirror 43 is formed on the substrate stage PST (Z tilt stage 52). Moreover, the laser 
interferometer 44 is formed in the location which counters the migration mirror 43. The location of the two- 
dimensional direction of the substrate P on the substrate stage PST and an angle of rotation are measured on 
real time by the laser interferometer 44, and a measurement result is outputted to a control unit CONT. A 
control unit CONT positions the substrate P currently supported by the substrate stage PST by driving the 
substrate stage driving gear PSTD which contains a linear motor etc. based on the measurement result of a 
laser interferometer 44. 
[0037] 

Moreover, Aligner EX is equipped with the focal detection system 45 which detects the location of the front 
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face of the substrate P currently supported by the substrate stage PST (substrate holder 51). The focal 
detection system 45 is equipped with floodlighting section 45 A which projects the flux of light for detection 
from the direction of slant through Liquid LQ on Substrate P 5 and light sensing portion 45B which receives 
the reflected light of said flux of light for detection reflected with Substrate P. The light-receiving result of 
the focal detection system 45 (light sensing portion 45B) is outputted to a control unit CONT. A control unit 
CONT can detect the positional information of Z shaft orientations of a substrate P front face based on the 
detection result of the focal detection system 45. Moreover, thetaX of Substrate P and the inclination 
information on the direction of thetaY are detectable by projecting two or more flux of lights for detection 
from floodlighting section 45A. In addition, as a configuration of the focal detection system 45, what is 
indicated by JP,6-283403,A etc., for example can be used. 
[0038] 

the substrate stage driving gear PSTD with which a control device CONT contains Z location mechanical 
components 56A-56C mentioned later so that a focal gap may serve as zero based on the focal gap signal 
(defocusing signal), for example, S curve signal, from light sensing portion 45B at the time of scan exposure 
etc. — minding — the migration to Z shaft orientations of Z tilt stage 52 — and an inclination (rotation of 
thetaX and the direction of thetaY) is controlled two-dimensional. That is, a control device CONT performs 
the automatic focus and auto leveling which make the image formation side of projection optics PL, and the 
front face of Substrate P agree substantially by controlling migration of Z tilt stage 52 using the multipoint 
focus detection system 45. 
[0039] 

Moreover, near the tip of projection optics PL, the substrate alignment system 46 of an off axis method 
which detects the reference mark formed on the criteria member which is not illustrated [ which was 
prepared on the alignment mark on Substrate P or the substrate stage PST ] is formed. Moreover, near the 
mask stage MST, the mask alignment system 47 which detects the reference mark prepared in said criteria 
member through Mask M and projection optics PL is formed. With this operation gestalt, the alignment 
sensor of an image-processing method and the so-called FIA (Field Image Alignment) system are used as 
this alignment system. In addition, as a configuration of the substrate alignment system 46, what is indicated 
by JP,4-65603,A, for example can be used, and what is indicated by JP,7-176468,A can be used as a 
configuration of the mask alignment system 47. 
[0040] 

Drawing 2 is the enlarged drawing showing the liquid feeder style 1 0, the liquid recovery device 20, and 
projection optics PL. The projection optics body MPL was independently formed in the projection optics 
body [ which is constituted including the optical elements 64a-64j of two or more sheets (here ten sheets) 
held at Lens-barrel PK ] MPL, and image surface side (Substrate P side) of projection optics PL, and 
projection optics PL is equipped with the optical element 60 held at the lens eel 62. The part 64a and 64b, 
for example, optical elements, is constituted [ among the optical elements 64a-64j which constitute 
projection optics PL ] by two or more driver elements (for example, piezo-electric element etc.) 63 possible 
[ a minute drive ] in the optical-axis AX direction and the inclination direction over XY side, respectively. 
Moreover, among optical elements 64d and 64e and among optical elements 64f and 64g, the 1 st and 2nd 
sealing rooms 65A and 65B made into the sealing condition, respectively are formed. A clean gas, for 
example, a dried air, is supplied to these 1st and 2nd sealing rooms 65 A and 65B through the pressure- 
regulator style 66 from the gas supply device in which it does not illustrate. 
[0041] 

Driver voltage (amount of drives of driver element), and 1st and 2nd sealing room 65 A given to each driver 
element 63 with this operation gestalt, The pressure-regulator style 66 which adjusts the pressure (internal 
pressure) of the gas inside 65B is controlled by the image formation property adjusting device 67 according 
to the command from a control unit CONT. By this The image formation property of projection optics PL, 
for example, an image surface location, a curvature of field, distortion, a scale factor, etc. are amended. In 
addition, only a movable optical element like optical element 64a may constitute, the number of the movable 
optical elements of the image formation property adjustment device in which this image formation property 
is adjusted is also arbitrary, and it is good. However, what is necessary is just to define the number of 
movable optical elements according to the class of image formation property to be amended, since the 
number of movable optical elements corresponds to the class which can amend the image formation 
property of projection optics PL except a focus in this case. 
[0042] 

Z tilt stage 52 is supported by three Z location mechanical components 56A, 56B, and 56C (however, Z 
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location mechanical-component 56C by the side of the space back un-illustrating) by three points on X-Y 
stage 53. Three actuator (for example, voice coil motor etc.) 59A to which these Z location mechanical 
components 56A-56C drive independently each supporting point of Z tilt stage 52 inferior surface of tongue 
in the direction of an optical axis of projection optics PL (Z direction), 59B and 59C (however, actuator 59C 
by the side of the space back in drawing 2 un-illustrating), It is constituted including the encoders 5 8 A, 58B, 
and 58C (however, encoder 58C by the side of the space back in drawing 2 un-illustrating) which detect the 
amount of drives of Z shaft orientations by Z location mechanical components 56A, 56B, and 56C of Z tilt 
stage 52 (variation rate from a criteria location). As encoders 58A-58C, linear encoders, such as optical or 
an electrostatic-capacity type, are used here, for example. The driving gear which drives Z tilt stage 52 with 
the above-mentioned actuators 56A, 56B, and 56C in the direction of thetaY, the inclination direction, i.e., 
thetaX, to the field (XY side) which intersects perpendicularly with the optical-axis AX direction (Z shaft 
orientations) and an optical axis, consists of these operation gestalten. Moreover, Z location mechanical- 
component 56A of Z tilt stage 52 measured with Encoders 58A-58C, The amount of drives of Z shaft 
orientations of each supporting point by 56B and 56C (the variation rate from a reference point amount) is 
outputted to a control unit CONT. A control unit CONT Based on the measurement result of the encoders 
58A-58C, the location and the amount of leveling (thetaX rotation, thetaY rotation) of Z shaft orientations of 
Z tilt stage 52 are calculated. 
[0043] 

In a predetermined period including the time of exposure processing, Liquid LQ is supplied between 
projection optics PL and Substrate P, it connected with the liquid feed zone 1 1 which can send out Liquid 
LQ, and the liquid feed zone 1 1 through the supply pipe 12, and the liquid feeder style 10 is equipped with 
the supply nozzle 13 which supplies the liquid LQ sent out from this liquid feed zone 1 1 on Substrate P. The 
supply nozzle 13 approaches the front face of Substrate P, and is arranged. The liquid feed zone 1 1 is 
equipped with the tank which holds Liquid LQ, the booster pump, etc., and supplies Liquid LQ on Substrate 
P through a supply pipe 12 and the supply nozzle 13. Liquid supply actuation of the liquid feed zone 1 1 is 
controlled by the control unit CONT, and its control unit CONT is controllable in the liquid amount of 
supply per [ to the substrate P top by the liquid feed zone 11] unit time amount. 
[0044] 

The liquid recovery device 20 collects the liquids LQ of Hazama of projection optics PL and Substrate P in 
a predetermined period including the time of exposure processing, and is equipped with the recovery nozzle 
23 arranged by approaching the front face of Substrate P, and the liquid stripping section 21 connected to 
the recovery nozzle 23 through the recovery tubing 22. The liquid stripping section 21 is constituted 
including the vacuum system (aspirator) containing a vacuum pump, the tank which holds the collected 
liquid LQ, and the actuation is controlled by the control unit CONT. When the vacuum system of the liquid 
stripping section 21 drives, the liquids LQ on Substrate P are collected through the recovery nozzle 23. In 
addition, you may make it use the vacuum system of the works where Aligner EX is arranged as a vacuum 
system, without forming a vacuum pump in an aligner. 
[0045] 

In addition, it is desirable to specifically form the vapor-liquid-separation machine which separates the 
liquid LQ absorbed from the recovery nozzle 23 and a gas between the recovery nozzle 23 and a vacuum 
system in the middle of the recovery tubing 22. By the liquid stripping section (vacuum system) 21, in case 
suction recovery of the liquid LQ on Substrate P is carried out, since the situation of collecting Liquids LQ 
with the gas (air) of the perimeter may arise, by separating Liquid LQ and the gas which were collected 
from the recovery nozzle 23 with the vapor-liquid-separation vessel, Liquid LQ can flow into a vacuum 
system and inconvenient generating of the vacuum system breaking down can be prevented. The liquid LQ 
collected by the liquid stripping section 21 is discarded, for example, or is made clean, and is returned and 
reused by liquid feed zone 1 1 grade. 
[0046] 

In addition, the liquid feeder style 1 0 and the liquid recovery device 20 are separated and supported to 
projection optics PL. Thereby, vibration produced by the liquid feeder style 10 and the liquid recovery 
device 20 does not get across to projection optics PL. 
[0047] 

Drawing 3 is the top view showing physical relationship with the projection field AR 1 of the liquid feeder 
style 10 and the liquid recovery device 20, and projection optics PL. The projection field AR 1 of projection 
optics PL serves as the shape of a long and slender rectangle (the shape of a slit) at Y shaft orientations, 
three supply nozzles 13A-13C are arranged at the +X side, and two recovery nozzles 23 A and 23B are 
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arranged at die -X side so that the projection field AR 1 may be inserted into X shaft orientations. And the 
supply nozzles 13A-13C are connected to the liquid feed zone 1 1 through a supply pipe 12 and meVecoverv 
nozzles 23A and 23B are connected to the liquid stripping section 21 though the recovery uZgl 2 ^ 
Moreover the supply nozzles 16A-16C and the recovery nozzles 26 A and 26B are arranged by the physical 
relahonship turning around Ae supply nozzles 13A-13C and about 180 degrees of reco ve^no^es^A and 
23B The supply nozzles 13A-13C and the recovery nozzles 26A and 26B are arranged by turns by Y shaft 
orientations the supply nozzles 16A-16C and the recovery nozzles 23 A and 23B are arranged by turns by Y 
shaft orientations, the supply nozzles 16A-16C are connected to the liquid feed zone 1 1 through a supply 

recov^b*g e 2?° Very * ^ "* ^ "° COnneCted t0 the li£ i uid stri PP in S se ction 21 through the 

[0048] 

maMng4 is the outline block diagram showing the space image metering device 70 used for measurement 
of the image formation property (optical property) of projection optics PL. The space image metering device 

th e ^^S Pe 7, W1 ? Tu^T 10 ^ 90 Which reC6iveS the Hght which P assed ejection optics PL mfougT 
1? 7? f Whl< ? h V h f Sht S6Ctl0n 71 arrang6d at the image surface side of projection optics PL. fhe 
1 P S S f T^^ . ^ 5 oA y the SidC ° f the image SUrface °f Projection optics PL The optical 

meT JaJ I?™* ele ?7 nC ^ll° h f ^ 6n aiTanged in the Z tiU stage 52 interior ^ ^ locatio/near 
the sht pla e 75, The mirror 77 which bends the optical path of the light which passed the optical element 76 

and the optical element 78 in which the light through a mirror 77 carries out incidence, The light 
ttansmission lens 79 which sends the light which passed the optical element 78 to the Z tilt stage 52 exterior 
LTtheT h?t in 6 Z . tllt , stage ,f ^rior, and has the mirror 80 which bends the optical pafh of the light' 
!l?^?Tf° n lenS /u ' thC ll g ht - receivi ng ^ns 8 1 which receives the lighf which passed the 
mirror 80 and die photosensor (photo detector) 82 which consists of an optoelectric transducer which 
receives the light through the light-receiving lens 8 1 
[0049] 

The slit plate 75 is equipped with the reflective film 73 which consists of aluminum prepared in parts other 
than hght-sh,elding film 72 in around the light-shielding film 72 which consists of chromium prepared I in The 
top-face center section of the plane view rectangle-like glass plate member 74, and its light-shielding film 
72 (i.e., the top face of the glass plate member 74), and the slit section 71 which is the opening pattern 
formed m a part of hght-shielding film 72. In the slit section 71, the glass plate member 74 which is a 
transparence member is exposed, and light can penetrate the slit section 71. 

Heights 83 are formed in the location which adjoins the substrate holder 51 on the top face of Z tilt stage 52 
and opening 84 ,s formed in the upper part of the heights 83. The slit plate 75 has become removable to the ' 
opening 84 of heights 83, and is inserted in from the upper part in the condition of plugging up the opening 

w* M rr P Se h s„?6o of ,he sli * pla,e 75 has sufflcient — so *- u ^ d ^ * » = 

[0051] 

As a formation ingredient of the glass plate member 74, good penetrable synthetic quartz or a penetrable 
good fluonte to ArF excimer laser light or KrF excimer laser light etc. is used. In addition, a refractive index 
[ as opposed to 1 .56 and KrF excimer laser light in the refractive index to the ArF excimer laser light of 
synthetic quartz ] is about 1.51. & 
[0052] 

The optical element 76 is arranged under the slit section 71 in the Z tilt stage 52 interior, and is held by the 
attachment component 85. The attachment component 85 holding an optical element 76 is attached in 
internal-surface 83A of heights 83. The light which passed the optical element 76 arranged to the Z tilt stage 
52 interior passes an optical element 78, after being able to bend the optical path by the mirror 77 The light 
wh,ch passed die optical element 78 is sent out to the exterior of Z tilt stage 52 with the light transmission 
£1 7 ^ cun " entl >' fix ? d ? t he + X side sid e attachment wall of Z tilt stage 52. The light sent out to the Z tilt 
stoge 52 exterior with the light transmission lens 79 is led to the light-receiving lens 81 by the mirror 80 
The photosensor 82 arranged above the light-receiving lens 81 and its light-receiving lens 81 maintains " 

STSiS 111 ^ ^ 18 ^ nta i", ed u by T SC 86 " ^ Case 86 is being fixed near [ which wa * established in 
the top face of the stage base 54 through the attachment member 87 ] the upper limit section of a stanchion 

[0053] 

In addition, the mirror 77, the optical element 78, and the light transmission lens 79 grade are removable to 
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Z tilt stage 52. Moreover, the stanchion 88 which supports the case 86 which contained the light-receiving 

lens 81 and the photosensor 82 is removable to the stage base 54. 

[0054] 

A detectable optoelectric transducer with a sufficient precision (photo detector), for example, a 
photomultiplier tube etc., (PMT, photomultiplier tube) is used for a photosensor 82 in a feeble light. The 
photo-electric-conversion signal from a photosensor 82 is sent to a control unit CONT through a signal 
processor. 
[0055] 

Drawing 5 is drawing showing the condition of measuring the image formation property of projection optics 
PL using the space image metering device 70. As shown in drawing 5 , in case the image formation property 
of projection optics PL is measured, Liquid LQ is filled with the condition of having made projection optics 
PL and the slit plate 75 countering, using the liquid feeder style 10 and the liquid recovery device 20 
between the optical element 60 by the side of the tip of projection optics PL (image surface side), and the 
slit plate 75. And the light (exposure light EL) which minded projection optics PL and Liquid LQ between 
the optical element 60 of projection optics PL and the slit plate 75 where Liquid LQ is filled is irradiated by 
the slit plate 75 which constitutes the space image metering device 70. Moreover, the field positional 
information of top-face 75 A of the slit plate 75 at this time is detectable using the focal detection system 45. 
[0056] 

The important section expanded sectional view showing the slit plate 75 and about 76 optical element by 
which drawing 6 has been arranged to the heights 83 interior among the space image metering devices 70, 
and drawing 7 are the top views which looked at the slit plate 75 from the upper part. In addition, in drawing 
6 , the electric eye 90 is simplified and illustrated and only the optical element 76 arranged on the optical 
path of light at the location nearest to the slit plate 75 among two or more optical elements which constitute 
an electric eye 90, and a member, and the photosensor 82 which receives the light which passed the optical 
element 76 are illustrated. In the space image metering device 70 shown in drawing 6 , Liquid LQ is filled 
between the slit plate 75 and the electric eye 90. In this operation gestalt, Liquid LQ is filled between the 
inferior surface of tongue of the slit plate 75 by which fitting is carried out to the opening 84 of heights 83, 
and the optical element 76 arranged in the location nearest to the slit plate 75 among two or more optical 
elements arranged on the optical path of an electric eye 90. The optical element 76 is held in the lower part 
location of the slit plate 75 at the attachment component 85 attached in internal-surface 83 A of heights 83, 
and Liquid LQ is filled in the space SP surrounded by the slit plate 75, the attachment component 85, and 
the optical element 76. In this operation gestalt, the optical element 76 is constituted by the plano-convex 
lens, turns the flat side up and is arranged. And inner base 85A of an attachment component 85 and top-face 
(flat side) 76A of an optical element 76 are almost flat-tapped. Moreover, an attachment component 85 is 
formed in a cross-sectional-view abbreviation facing-up U shape, lateral-surface 85B of the attachment 
component 85 and internal-surface 83 A of heights 83 are close, and the seal members 91, such as an O ring, 
are formed between upper limit side (plane of composition with slit plate 75) 85C of an attachment 
component 85, and the slit plate 75. Un-arranging [ which the liquid LQ filled in Space SP reveals outside 
by this ] is prevented. 
[0057] 

The attachment component 85 holding the slit plate 75 and an optical element 76 is removable to internal- 
surface 83 A of heights 83. In case an attachment component 85 is attached, from the opening 84 of heights 

83, the attachment component 85 holding an optical element 76 is inserted in the heights 83 interior (the slit 
plate 75 is not attached at this time), and an attachment component 85 and internal-surface 83 A of heights 
83 are fixed by the non-illustrated holddown member. Subsequently, the slit plate 75 is inserted in opening 

84. What is necessary is on the other hand, just to draw out an attachment component 85 through opening 
84, after removing the slit plate 75 from opening 84, in case an attachment component 85 is removed. 
[0058] 

Moreover, Aligner EX is equipped with the liquid feeder 100 which supplies Liquid LQ to the space SP of 
Hazama of the slit plate 75 and the optical element 76 of an electric eye 90, and the liquid recovery system 
104 which collects the liquids LQ of the space SP. The feeder current way 102 linked to Space SP is formed 
in heights 83 and the wall by the side of +X of an attachment component 85, and the recovery passage 106 
linked to Space SP is formed in the wall by the side of -X. Moreover, the end section of a supply pipe 101 is 
connected to the liquid feeder 100, and the other end of a supply pipe 101 is connected to the feeder current 
way 102 through the joint 103. The end section of the recovery tubing 105 is connected to the liquid 
recovery system 1 04, and the other end of the recovery tubing 1 05 is connected to the recovery passage 1 06 
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through the joint 107. Moreover, the bulbs 101 A and 105 A which open and close the passage in the middle 
off each ] a supply pipe 101 and the recovery tubing 105 are formed. Actuation of the liquid feeder 100, the 
liquid recovery system 104, and Bulbs 101 A and 105 A is controlled by the control unit CONT, and a control 
unit CONT is controlling these and performing the supply and recovery of Liquid LQ to Space SP, and fills 
Space SP with Liquid LQ. 
[0059] 

Here, in the following explanation, the immersion field formed with the liquid LQ filled between "the 1 st 
immersion field LA 1 the slit plate 75, and the electric eye 90 (optical element 76) in the immersion field 
formed of LQ filled between projection optics PL and the slit plate 75 is suitably called "the 2nd immersion 
field LA 2." 
[0060] 

In addition, although Liquid LQ is filled with performing supply and recovery of Liquid LQ using the liquid 
feeder 100 and the liquid recovery system 104 to the space SP of Hazama of the slit plate 75 and an optical 
element 76 here, the configuration of filling Liquid LQ to Space SP at the time of manufacture of Aligner 
EX, without using the liquid feeder 100 and the liquid recovery system 104 is also possible. The slit plate 75 
is removed in [ heights / 83 (Z tilt stage 52) ] this case, and you may make it exchange the liquid LQ of 
Space SP periodically. On the other hand, it is possible to fill the liquid LQ always fresh (for it to be pure) to 
Space SP with performing supply and recovery of Liquid LQ using the liquid feeder 1 00 and the liquid 
recovery system 104. Moreover, in case the attachment component 85 which held the slit plate 75 and the 
optical element 76, for example is removed from heights 83 (Z tilt stage 52), after the liquid recovery system 
104 recovers the liquid LQ of Space SP, an attachment-and-detachment activity can be done by removing 
the attachment component 85 holding the slit plate 75 or an optical element 76, without leaking Liquid LQ 
and dispersing. 
[0061] 

As shown in drawing 7 , the slit plate 75 is equipped with the reflective film 73 which consists of aluminum 
prepared in parts other than light-shielding film 72 in around the light- shielding film 72 which consists of 
chromium prepared in the top-face center section of the plane view rectangle-like glass plate member 74, 
and its light-shielding film 72 (i.e., the top face of the glass plate member 74), and the slit section 71 which 
is the opening pattern formed in a part of light-shielding film 72. In the slit section 71, the glass plate 
member 74 which is a transparence member is exposed, and light can penetrate the slit section 71 . The slit 
section 71 is the slit of the shape of a rectangle which makes Y shaft orientations a longitudinal direction 
(the shape of a rectangle), and has predetermined width-of-face 2D. 
[0062] 

As shown in drawing 6 , the jet generation equipment 180 for removing the air bubbles adhering to top-face 
75A used as the liquid contact surface of this slit plate 75 near the slit plate 75 is formed. Jet generation 
equipment 180 generates a jet in the liquid LQ of the 1st immersion field LA 1 filled between the optical 
element 60 of the point of projection optics PL, and the slit plate 75, and removes the air bubbles adhering to 
top-face 75A of the slit plate 75 by applying the generated jet at top- face 75 A of the slit plate 75. Jet 
generation equipment 1 80 is equipped with the piping section 1 82 which connected the end section (end 
face section) to the liquid feed zone 181, and the nozzle section 183 connected to the other end (point) of the 
piping section 182. The nozzle section 183 is arranged at about 75 slit plate. Moreover, the piping section 
1 82 is attached on Z tilt stage 52. Therefore, when the substrate stage PST moves, the nozzle section 1 83 
attached in the piping section 182 and its point moves with the slit plate 75. That is, even if the substrate 
stage PST moves, the relative-position relation between the nozzle section 183 and the slit plate 75 does not 
change. In this operation gestalt, the piping section 1 82 is separated with heights 83 and the slit plate 75, and 
it is separated also from the nozzle section 183 of the section with the slit plate 75. Moreover, outlet 183 A of 
the nozzle section 183 is arranged to the 1st immersion field LAI interior formed with the liquid LQ, when 
Liquid LQ is filled between the optical element 60 of projection optics PL, and the slit plate 75. 
[0063] 

In case the image formation property (a space image, projection image) of projection optics PL is measured 
using the space image metering device 70, a control device CONT moves on the substrate stage PST, and 
projection optics PL and the slit plate 75 are made to counter (that is, it changes into the condition which 
shows in drawing 5 ). And Liquid LQ is filled using the liquid feeder style 10 and the liquid recovery device 
20 between the optical element 60 of the point of projection optics PL, and the slit plate 75. In parallel to 
this, a control unit CONT fills Liquid LQ between the optical element 76 of an electric eye 90, and the slit 
plate 75 using the liquid feeder 100 and the liquid recovery system 104 (or forward [ the ] or after). 
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[0064] 

After forming the 1st immersion field LA 1, before performing space image measurement actuation, a 
control unit CONT performs cellular removal actuation which removes the air bubbles adhering to top-face 
75 A of the slit plate 75 using jet generation equipment 180. A control unit CONT drives the liquid feed zone 
181 of jet generation equipment 180. From the liquid feed zone 181, the liquid LQ which had the rate of 
flow raised is sent out. The liquid LQ sent out from the liquid feed zone 181 blows off from outlet 183 A of 
the nozzle section 183 through the piping section 182. Since outlet 183 A of the nozzle section 183 is 
arranged to the 1st immersion field LAI interior, when Liquid LQ blows off from outlet 183 A to the 1st 
immersion field LA 1, a jet is generated in the liquid LQ of the 1st immersion field LA 1. Excitation of the 
liquid LQ of the 1st immersion field LA 1 is carried out by the jet. And when the jet of the generated liquid 
LQ hits top-face 75 A of the slit plate 75, the air bubbles which had adhered to the field (namely, liquid 
contact surface) corresponding to the 1 st immersion field LA 1 among top- face 75 A of this slit plate 75 are 
removed. The air bubbles removed from top-face 75A are collected from the recovery nozzle 23 of the 
liquid recovery device 20 with Liquid LQ. In this way, the air bubbles adhering to top-face 75 A of the slit 
plate 75 and the air bubbles in the liquid of the 1 st immersion field LA 1 (the air bubbles which are floating 
in the liquid of the 1st immersion field LA 1 are included) are collected and removed from the recovery 
nozzle 23. 
[0065] 

It is desirable to perform degassing processing beforehand here to the liquid LQ which blows off from the 
nozzle section 183. Moreover, it is desirable to perform degassing processing to the liquid LQ supplied from 
the supply nozzle 1 3 of the liquid feeder style 1 0 beforehand. As degassing processing, heat-treatment of 
Liquid LQ and reduced pressure processing are included. 
[0066] 

With this operation gestalt, the nozzle section 183 of jet generation equipment 180 is formed so that a jet 
may be applied towards the slit section 71 among top-face 75 A of the slit plate 75. Jet generation equipment 
180 can remove certainly the air bubbles adhering to the slit section 71 by applying a jet to the slit section 
71 . Therefore, the light which passes the slit section 71 is received by the electric eye 90 good, without 
carrying out dispersion etc. Moreover, the light-shielding film 72 is formed in the surroundings of this slit 
section 71, and it has the composition that the level difference was formed by Hazama of the slit section 71 
and a light-shielding film 72. Although air bubbles tend to adhere to this level difference section, jet 
generation equipment 180 can remove certainly the air bubbles adhering to the level difference section by 
applying a jet to this level difference section. 
[0067] 

After performing removal actuation of the air bubbles adhering to top-face 75A of the slit plate 75, a control 
unit CONT performs space image measurement actuation. The mask M equipped with the measurement 
mark mentioned later is supported by the mask stage MST at the time of measurement of a space image. A 
control unit CONT illuminates Mask M with the exposure light EL by the illumination-light study system 
IL. The light (exposure light EL) through the liquid LQ of said measurement mark, projection optics PL, and 
the 1st immersion field LA 1 is irradiated by the slit plate 75. Incidence of the light which passed the slit 
section 71 of the slit plate 75 is carried out to an optical element 76 through the liquid LQ of the 2nd 
immersion field LA 2. 
[0068] 

Since the numerical aperture NA of projection optics improves with the liquid LQ of the 1st immersion field 
LA 1 of Hazama of projection optics PL and the slit plate 75, if the numerical aperture NA of the optical 
element 76 of an electric eye 90 is not raised according to the numerical aperture NA of projection optics 
PL, either, it becomes impossible for an optical element 76 to incorporate the light which passed projection 
optics PL good (all), and to receive light good. Then, the optical element 76 of an electric eye 90 can 
incorporate the light through projection optics PL good by filling Liquid LQ and raising the numerical 
aperture NA of the optical element 76 of an electric eye 90 also between the slit plate 75 and the optical 
element 76 of an electric eye 90, when raising the numerical aperture NA of projection optics PL like this 
operation gestalt by filling Liquid LQ between projection optics PL and the slit plate 75. 
[0069] 

An optical element 76 condenses the light through the 2nd immersion field LA 2. The light condensed by 
the optical element 76 is drawn by the exterior of the substrate stage PST through a mirror 77, an optical 
element 78, and the light transmission lens 79. And the light drawn by the exterior of the substrate stage 
PST has an optical path bent by the mirror 80, and is received by the photosensor 82 through the light- 
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receiving lens 81, and the photo-electric-conversion signal (quantity of light signal) according to the light 
income is outputted to a control unit CONT through a signal processor from the photosensor 82. 
[0070] 

Since measurement of the projection image (space image) of a measurement mark is performed by the slit 
scan method, with this operation gestalt, the light transmission lens 79 will move to the light-receiving lens 
8 1 and a photosensor 82 in that case, so that it may mention later. So, in the space image metering device 
70, the magnitude of each lens and a mirror 80 is set up so that all the light through the light transmission 
lens 79 which moves within the limits of predetermined may carry out incidence to the light-receiving lens 
81. 

[0071] 

In the space image metering device 70, since the photosensor 82 is formed in the predetermined location of 
the exterior of the substrate stage PST, it is controlled in the range in which the effect affect the 
measurement precision of the laser interferometer 44 resulting from generation of heat of a photosensor 82 
etc. is possible. Moreover, since the exterior and the interior of the substrate stage PST are not connected by 
a light guide etc., the drive precision of the substrate stage PST is not influenced like [ when the exterior and 
the interior of the substrate stage PST are connected by the light guide ]. Of course, when the effect of heat 
etc. can be disregarded or eliminated, a photosensor 82 may be formed in the interior of the substrate stage 
PST. That is, the part may be prepared in the substrate stage PST among two or more optical elements and 
the photo detectors which constitute an electric eye 90, and all may be prepared in the substrate stage PST. 
[0072] 

A control unit CONT asks the amount of amendments for acquiring a desired image formation property, and 
a concrete target for the amount of drives of the optical elements 64a and 64b of projection optics PL, and 
the amount of adjustments of the internal pressure of the 1st and 2nd sealing rooms 65 A and 65B based on 
the image formation property information on the projection optics PL measured using the space image 
metering device 70. Here, the relation (namely, image formation property coordinating information) 
between the amount of drives of the optical elements 64a and 64b of projection optics PL currently 
beforehand called for by an experiment or simulation and the amount of adjustments of the internal pressure 
of the 1st and 2nd sealing rooms 65 A and 65B, and the variation (the amount of fluctuation) of the various 
image formation properties of projection optics PL is memorized by Storage MRY. A control unit CONT 
calculates the amount of amendments containing the amount of drives of the optical elements 64a and 64b 
of projection optics PL for amending the image formation property of projection optics PL in the request 
condition, and the amount of adjustments of the internal pressure of the 1st and 2nd sealing rooms 65A and 
65B with reference to the above-mentioned relation memorized by Storage MRY. 
[0073] 

Hereafter, the procedure which exposes the pattern for device manufacture to Substrate P using Aligner EX 
is explained. 

After deriving the amount of amendments for amending measurement of the image formation property 
through the projection optics PL by the space image metering device 70, and Liquid LQ, and said image 
formation property, a control device CONT drives the substrate stage PST through the substrate stage 
driving gear PSTD so that the substrate P loaded on projection optics PL and the substrate stage PST may be 
made to counter. In addition, the mask M with which the pattern for device manufacture was formed is 
loaded to the mask stage MST at this time. And a control unit CONT drives the liquid feed zone 1 1 of the 
liquid feeder style 1 0, and supplies the liquid LQ of the specified quantity on Substrate P per unit time 
amount through a supply pipe 12 and the supply nozzle 13. Moreover, a control unit CONT drives the liquid 
stripping section (vacuum system) 21 of the liquid recovery device 20 with supply of the liquid LQ by the 
liquid feeder style 1 0, and collects the liquids LQ of the specified quantity per unit time amount through the 
recovery nozzle 23 and the recovery tubing 22. Thereby, the immersion field AR 2 of Liquid LQ is formed 
between the optical element 60 of the point of projection optics PL, and Substrate P. 
[0074] 

And a control unit CONT illuminates Mask M with the exposure light EL by the illumination-light study 
system IL, and projects the image of the pattern of Mask M on Substrate P through projection optics PL and 
Liquid LQ. In case exposure processing to Substrate P is performed here, a control unit CONT performs 
exposure processing, driving the optical elements 64a and 64b of projection optics PL, or adjusting the 
internal pressure of the 1st and 2nd sealing rooms 65 A and 65B, and adjusting the image formation property 
through projection optics PL and Liquid LQ based on the amount of amendments calculated the account of a 
top. 
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[0075] 

At the time of scan exposure, some pattern images of Mask M are projected on the projection field AR 1, 
and Substrate P moves in the direction of +X (or the direction of -X) by rate beta-V (beta is a projection 
scale factor) through the substrate stage PST to projection optics PL synchronizing with Mask M moving in 
the direction of -X (or the direction of +X) at a rate V. And after exposure ending to one shot field, the next 
shot field moves to a scan starting position by stepping of Substrate P, and exposure processing to each shot 
field is hereafter performed one by one by step - and - scanning method. With this operation gestalt, it is set 
as the migration direction of Substrate P, and parallel so that Liquid LQ may be poured in the same direction 
as the migration direction of Substrate P. That is, when moving Substrate P to the scanning direction (the 
direction of -X) shown by the arrow head Xa (refer to drawing 3 ) and performing scan exposure, the supply 
and recovery of Liquid LQ by the liquid feeder style 10 and the liquid recovery device 20 are performed 
using a supply pipe 12, the supply nozzles 13A-13C, the recovery tubing 22, and the recovery nozzles 23A 
and 23B. Namely, in case Substrate P moves in the direction of -X, while Liquid LQ is supplied between 
projection optics PL and Substrate P from the supply nozzle 13 (13A-13C), the liquids LQ on Substrate P 
are collected from the recovery nozzle 23 (23A, 23B), and Liquid LQ flows in the direction of -X so that 
between the optical element 60 of the point of projection optics PL and Substrates P may be filled. When 
moving Substrate P to the scanning direction (the direction of +X) shown by the arrow head Xb (refer to 
drawing 3 ) on the other hand and performing scan exposure, the supply and recovery of Liquid LQ by the 
liquid feeder style 10 and the liquid recovery device 20 are performed using a supply pipe 15, the supply 
nozzles 16A-16C, the recovery tubing 25, and the recovery nozzles 26A and 26B. Namely, in case Substrate 
P moves in the direction of +X, while Liquid LQ is supplied between projection optics PL and Substrate P 
from the supply nozzle 16 (16A-16C), the liquids LQ on Substrate P are collected from the recovery nozzle 
26 (26A, 26B), and Liquid LQ flows in the direction of +X so that between the optical element 60 of the 
point of projection optics PL and Substrates P may be filled. Since the liquid LQ supplied through the 
supply nozzle 13 in this case is drawn between an optical element 60 and Substrate P with migration in the 
direction of -X of Substrate P, is made and flows, even if the supply energy of the liquid feeder style 10 
(liquid feed zone 1 1) is small, Liquid LQ can be easily supplied between an optical element 60 and 
Substrate P. And also when scanning Substrate P by changing the direction which pours Liquid LQ 
according to a scanning direction in the which direction of the direction of +X, or the direction of -X, 
between an optical element 60 and Substrates P can be filled with Liquid LQ, and high resolution and the 
large depth of focus can be obtained. 
[0076] 

Since the jet generation equipment 180 from which the air bubbles adhering to top-face 75A of the slit plate 
75 are removed was formed as explained above, when irradiating light through projection optics PL and 
Liquid LQ at the slit plate 75, the exposure condition of light can be maintained good, without being 
influenced of air bubbles. Therefore, inconvenient generating of aggravation of the light-receiving condition 
of an electric eye 90 etc. can be prevented. And inconvenient generating to which air bubbles exist in the 1st 
immersion field LA 1 can be prevented by collecting the air bubbles removed from top-face 75A of the slit 
plate 75, and the air bubbles which are floating in the liquid LQ of the 1st immersion field LA 1 according 
to the liquid recovery device 20. 
[0077] 

In addition, in this operation gestalt, the piping section 1 82 containing the nozzle section 1 83 is the 
configuration that the relative-position relation between the slit plate 75 and the nozzle section 183 does not 
change, even if it is prepared on Z tilt stage 52 with the heights 83 holding the slit plate 75 and the substrate 
stage PST moves. By carrying out like this, the jet generated with the liquid which blows off from outlet 
183 A of the nozzle section 183 can always be applied to the slit section 71. On the other hand, it supports 
with the drive whose nozzle section 183 is not illustrated, and is good to the slit plate 75 also as movable [ at 
least / in the direction of XY flat surface ] in outlet 183 A of the nozzle section 183. top-face 75 A of the slit 
plate 75 which contains the slit section 71 by carrying out like this ~ a jet can be mostly applied uniformly 
to the whole region. Of course, the nozzle section 183 may be formed in Z shaft orientations movable. 
Moreover, the nozzle section 183 is formed possible [ an attitude ] to the space of Hazama of projection 
optics PL and the slit plate 75, and after cellular removal actuation is completed, you may make it the nozzle 
section 183 evacuate from the 1st immersion field LA 1. 
[0078] 

You may make it jet generation equipment 180 apply a jet to liquid contact surface 60a of the optical 
element 60 of the point of projection optics PL, as shown in drawing 8 . By carrying out like this, the air 
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bubbles adhering to liquid contact surface 60a of an optical element 60 are removable. In this case, outlet 
183 A of the nozzle section 183 is arranged to the 1st immersion field LAI interior, and is turned to the 
optical element 60. Moreover, it reflects by the liquid contact surface 60a, and the jet applied to liquid 
contact surface 60a of an optical element 60 generates downward flow (jet) in the 1st immersion field LAI 
interior. Since the flow of the downward liquid LQ hits top-face 75 A (slit section 71) of the slit plate 75, it 
can also remove the air bubbles adhering to the slit plate 75 (slit section 71) to coincidence. 
[0079] 

In addition, the jet applied to the slit plate 75 may generate upward flow Qet), and the upward flow may be 
applied to liquid contact surface 60a of the optical element 60 of projection optics PL, and you may set up 
so that the air bubbles adhering to liquid contact surface 60a may be removed. 
[0080] 

Moreover, the drive which is not illustrated [ which drives the nozzle section 1 83 in the direction of thetaY ] 
is formed, and you may make it rotate the nozzle section 1 83, as the arrow head ry of drawing 8 shows at the 
time of cellular removal actuation. By carrying out like this, the jet generated with the liquid which blew off 
from outlet 183 A of the nozzle section 183 can be directly applied to the both sides of liquid contact surface 
60a of an optical element 60, and top- face 75A of the slit plate 75, and the air bubbles adhering to each of 
liquid contact surface 60a and top-face 75A can be removed certainly. 
[0081] 

You may make it form the nozzle section 183 of jet generation equipment 180 in the image surface side 
edge section of projection optics PL, as shown in drawing 9 . In this operation gestalt, the nozzle section 183 
is attached in the lens eel 62 holding the optical element 60 by the side of the image surface of projection 
optics PL, and applies a jet to the slit section 71 of the slit plate 75. Moreover, you may make it apply a jet 
from the nozzle section 183 to the slit plate 75 during cellular removal actuation, moving in the direction of 
XY flat surface on the substrate stage PST (X-Y stage 53). 
[0082] 

Moreover, in case immersion exposure of the substrate P is carried out by having formed the nozzle section 
183 of jet generation equipment 180 in the image surface side edge section of projection optics PL, after 
making projection optics PL and Substrate P counter and forming the immersion field AR 2, before starting 
exposure actuation, a jet can be applied from the nozzle section 183 to Substrate P. Thereby, the air bubbles 
adhering to a substrate P front face are removable. And after removing the air bubbles adhering to a 
substrate P front face, inconvenient generating of degradation of the pattern image which originates in air 
bubbles and is formed on Substrate P etc. can be prevented by starting immersion exposure actuation. Thus, 
the nozzle section 183 can also remove the air bubbles adhering to Substrate P while being able to remove 
the air bubbles adhering to the slit plate 75. 
[0083] 

Drawing 10 is drawing showing another operation gestalt of a cellular stripper. In drawing 10 , the 
ultrasonic generation equipment 190 which impresses a supersonic wave to the liquid LQ of the 1st 
immersion field LA 1 is formed near the slit plate 75. Ultrasonic generation equipment 190 is equipped with 
the ultrasonic generating section 192 which is arranged to the 1st immersion field LAI interior, and 
generates a supersonic wave, and the supporter 191 which supports the ultrasonic generating section 192. 
The supporter 191 is supported on Z tilt stage 52. The supersonic wave generated in the ultrasonic 
generating section 192 hits top-face 75A of the slit plate 75 through the liquid LQ of the 1st immersion field 
LA 1. At this time, excitation of the liquid LQ of the 1st immersion field LA 1 is carried out by the 
supersonic wave. With this operation gestalt, the supersonic wave generated in the ultrasonic generating 
section 192 hits the field which contains the slit section 71 among top-face 75A of the slit plate 75. The 
supersonic wave generated in the ultrasonic generating section 192 excites the slit plate 75 by exciting the 
liquid LQ of the 1st immersion field LA 1, and removes the air bubbles adhering to top- face 75A of the slit 
plate 75. 
[0084] 

You may make it ultrasonic generation equipment 1 90 apply the generated supersonic wave to liquid contact 
surface 60a of the optical element 60 of the point of projection optics PL through Liquid LQ, as shown in 
drawing 1 1 . By carrying out like this, the air bubbles adhering to liquid contact surface 60a of an optical 
element 60 are removable. Also in this case, the ultrasonic generating section 192 is arranged to the 1st 
immersion field LAI interior. Moreover, the supersonic wave applied to liquid contact surface 60a of an 
optical element 60 is reflected by liquid contact surface 60a, and the reflected wave hits top-face 75A (slit 
section 71) of the slit plate 75. Therefore, the air bubbles adhering to each of an optical element 60 and the 
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slit plate 75 (slit section 71) are removable to coincidence. 
[0085] 

In addition, you may set up so that the reflected wave of the supersonic wave which hit against the slit plate 

75 may hit liquid contact surface 60a of an optical element 60. 

[0086] 

moreover, you may make it impress a supersonic wave, forming a movable drive and moving the ultrasonic 
generating section 192 to the slit plate 75 or an optical element 60, the drive which drives the ultrasonic 
generating section 192 in the direction of thetaY is formed, and the thing of liquid contact surface 60a of an 
optical element 60 and top-face 75A of the slit plate 75 for which it is alike, respectively (to for example, 
alternation), and a supersonic wave is impressed is also possible. 
[0087] 

As shown in drawing 12 , the ultrasonic generating section 1 92 which generates a supersonic wave may be 
attached on the slit plate 75. In this case, the ultrasonic generating section 192 is formed in fields other than 
slit section 71, and the inside field of the 1st immersion field LA 1 among top-face 75 A of the slit plate 75. 
And the ultrasonic generating section 192 prepared on the slit plate 75 applies a supersonic wave to liquid 
contact surface 60a of the optical element 60 of the point of projection optics PL through Liquid LQ. The 
reflected wave of the supersonic wave applied to liquid contact surface 60a of an optical element 60 
removes the air bubbles which hit the slit plate 75 (slit section 71), and have adhered to each of an optical 
element 60 and the slit plate 75. 
[0088] 

In addition, it is also possible to attach the ultrasonic generating section 192 of ultrasonic generation 
equipment 190 in the lens eel 62 of the image surface side edge section of projection optics PL. Moreover, 
in case the ultrasonic generating section 192 attached in the image surface side edge section of projection 
optics PL carries out immersion exposure of the substrate P, it can remove the air bubbles adhering to 
Substrate P. That is, in order to carry out immersion exposure of the substrate P, after making projection 
optics PL and Substrate P counter like ****, the air bubbles adhering to Substrate P are removable by filling 
Liquid LQ between projection optics PL and Substrate P, forming the immersion field AR 2 in it, and 
applying a supersonic wave to Substrate P through the liquid LQ of the immersion field AR 2 before 
immersion exposure actuation from the ultrasonic generating section 192. And after removing the air 
bubbles adhering to Substrate P, inconvenient generating that the pattern image which originates in 
existence of air bubbles and is formed in Substrate P deteriorates etc. can be prevented by performing 
immersion exposure actuation. 
[0089] 

Moreover, it is also possible to attach in the slit plate 75 the nozzle section 183 which constitutes the jet 
generation equipment explained with reference to drawing 9 . Furthermore, of course, it is also possible to 
perform cellular removal actuation, combining suitably the jet generation equipment 180 and the ultrasonic 
generation equipment 190 which were mentioned above. 
[0090] 

It is also possible to remove the air bubbles adhering to the slit plate 75 by exciting the slit plate 75. For 
example, the excitation equipment 250 which can excite this slit plate 75 is formed in the rear face (inferior 
surface of tongue) of the slit plate 75, and you may make it excite the slit plate 75 with excitation equipment 
250 in the case of cellular removal actuation, as shown in drawing 13 . As excitation equipment 250, it is 
possible to use a piezoelectric device (piezo-electric element), excitation equipment 250 may be a 
configuration prepared in one slit plate 75, and the thing of two or more predetermined locations of the rear 
face of slit plates 75 other than slit section 71 which it is alike, respectively and is established is also 
possible. Removal of adhering air bubbles is promoted by exciting the slit plate 75. The air bubbles removed 
from the slit plate 75 float the inside of the liquid LQ of the 1 st immersion field LA 1 , and are recovered by 
the liquid recovery device 20. 
[0091] 

Moreover, actuators, such as a piezo-electric element and a voice coil motor, are built in the linkage 61 
which connects Lens-barrel PK and the lens eel 62, and you may make it excite the optical element 60 
which drives the actuator and is held at the lens eel 62 and its lens eel 62. By carrying out like this, the air 
bubbles adhering to liquid contact surface 60a of an optical element 60 are removable. In addition, even if 
vibration which generates Substrate P with migration of the substrate stage PST by forming an actuator in a 
linkage 61 during immersion exposure gets across to the optical element 60 of projection optics PL through 
the liquid LQ of the immersion field AR 2, it is also possible to carry out active vibration removal of the 
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vibration with said actuator. Therefore, when projection optics PL vibrates, inconvenient generating that the 

image of the pattern formed in Substrate P deteriorates can be prevented 

[0092] 

Moreover, after forming excitation equipment in substrate holder 5 1 grade and forming the immersion field 
AR 2 of Liquid LQ between projection optics PL and Substrate P, before starting immersion exposure 
actuation, Substrate P is excited by exciting the substrate holder 5 1 with said excitation equipment, and you 
may make it remove the air bubbles adhering to a substrate P front face 
[0093] 

Moreover, of course, it is possible to perform cellular removal, combining suitably the excitation actuation 
by the excitation equipment mentioned above, ultrasonic impression actuation, and jet generation actuation 
[0094] 

By the way, top-face 75A of the slit plate 75 is made lyophilic, and you may make it air bubbles unable to 
adhere to the top-face 75 A easily. Since air bubbles cannot adhere to top-face 75 A easily even if air bubbles 
exist in Liquid LQ by carrying out like this, inconvenient generating of aggravation of the light-receiving 
condition of an electric eye 90 etc. for example resulting from adhesion of air bubbles can be prevented 
Moreover, since air bubbles cannot adhere to top-face 75 A of the slit plate 75 easily, even when air bubbles 
[0095] temporarily ' celmlar removal processing can be performed smoothly. 

Ultraviolet radiation exposure processing is mentioned as lyophilic-ized processing which makes lyophilic 
top-face 75A of the slit plate 75. As lyophilic-ized processing, as shown in drawing 14 , it is possible to 
carry out with ultraviolet radiation irradiation equipment 300. Before ultraviolet radiation irradiation 
equipment 300 forms the 1st immersion field LA 1 on the slit plate 75, it irradiates ultraviolet radiation to 
the slit plate 75 (before the space image measurement actuation by the space image metering device 70) and 
makes lyophilic top-face 75 A of this slit plate 75. In case ultraviolet radiation exposure processing is 
performed, after a control device CONT drives the substrate stage PST and makes ultraviolet radiation 
irradiation equipment 300 and the slit plate 75 counter, it injects ultraviolet radiation from ultraviolet 
radiation irradiation equipment 300. 
[0096] 

Moreover, when top-face 75A of the slit plate 75 is made lyophilic by ultraviolet radiation exposure 
processing, lyophilic [ the ] may deteriorate with time. Then, a control unit CONT is good to be made to 
perform ultraviolet radiation exposure processing to the slit plate 75 periodically using ultraviolet radiation 
irradiation equipment 300. As timing which performs ultraviolet radiation exposure processing, it is possible 
to carry out for before [ every ] space image measurement actuation, every predetermined time interval, and 
every predetermined number substrate processing, for example 
[0097] 

After lyophilic-ization-processing the slit plate 75 at the time of manufacture of Aligner EX, you may make 
it attach the slit plate 75 in Aligner EX (heights 83 on the substrate stage PST) with this operation gestalt, 
although ultraviolet radiation irradiation equipment 300 is arranged in the location on a par with projection 
optics PL and has the composition that ultraviolet radiation exposure processing can be periodically 
performed to the slit plate 75. Moreover, 02 plasma treatment using the predetermined gas which contains 
oxygen, for example as raw gas depending on the formation ingredient of the top face of the slit plate 75 can 
also give lyophilic to the slit plate 75. On the other hand, since the pollutant of an organic substance system 
may adhere to the slit plate 75 with time, such a pollutant is removable by performing ultraviolet radiation 
exposure processing periodically to the slit plate 75 (optical washing). 
[0098] 

Moreover, you may make it irradiate ultraviolet radiation as ultraviolet radiation exposure processing to the 
slit plate 75 at the slit plate 75 using the light source 1 for exposure, when the light source 1 for exposure is 
the light source which injects ultraviolet radiation instead of using the ultraviolet radiation irradiation 
equipment 300 of dedication. In case ultraviolet radiation is irradiated at the slit plate 75 using the light 
source 1 for exposure, a control device CONT drives the substrate stage PST, and drives the light source 1 
for exposure in the condition of having made projection optics PL and the slit plate 75 countering. At this 
time, Liquid LQ is not filled between projection optics PL and the slit plate 75. The ultraviolet radiation 
injected from the light source 1 for exposure is irradiated by the slit plate 75 through the illumination-light 
study system IL and projection optics PL. 
[0099] 

In addition, although here explained the example which irradiates ultraviolet radiation to the slit plate 75, 
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you may make it irradiate ultraviolet radiation, of course to liquid contact surface 60a of the optical element 
60 of the point of projection optics PL. By carrying out like this, liquid contact surface 60a of an optical 
element 60 can be made lyophilic, and it can avoid un-arranging [ for which air bubbles adhere to the liquid 
contact surface 60a ]. When irradiating ultraviolet radiation at liquid contact surface 60a of an optical 
element 60, the injection section which injects ultraviolet radiation is prepared in the predetermined location 
of the top face of for example, the substrate stage PST (Z tilt stage 52), and you may make it irradiate the 
ultraviolet radiation injected from the injection section from the lower part of an optical element 60. 
Moreover, as an installation location of the ultraviolet radiation injection section which irradiates ultraviolet 
radiation, it is not restricted to an optical element 60 on the substrate stage PST (Z tilt stage 52) top face, for 
example, prepares possible [ an attitude ] to an optical element 60 with the drive whose ultraviolet radiation 
injection section is not illustrated, and the ultraviolet radiation injection section accesses under the optical 
element 60 to predetermined timing, and you may make it irradiate ultraviolet radiation at liquid contact 
surface 60a of the optical element 60. Or after performing lyophilic-ized processing to an optical element 60 
at the time of manufacture of Aligner EX, you may make it attach this optical element 60. 
[0100] 

In addition, the coating processing which coats the lyophilic ingredient which has lyophilic [ other than 
ultraviolet radiation exposure processing ] as an approach of lyophilic— ization-processing top-face 75 A of 
the slit plate 75 is mentioned. Or you may make it form slit plate 75 the very thing with the ingredient which 
has lyophilic. As a lyophilic ingredient which has lyophilic (hydrophilic property), matter of the polar large 
molecular structure, such as alcohol, etc. is mentioned, for example. Here, as a lyophilic ingredient for 
lyophilic-ized processing, an undissolved ingredient is used to Liquid LQ. Moreover, lyophilic-ized 
processing is suitably changed in the processing condition according to the material property of the liquid L 
to be used. 
[0101] 

When lyophilic— ization-processing top-face 75A of the slit plate 75 by ultraviolet radiation exposure 
processing or lyophilic ingredient coating processing, it may be made to carry out patterning of the top- face 
75A whole region in a lyophilic-ized field and a liquid repelling field, without lyophilic— ization-processing. 
When carrying out patterning, it is desirable to make into the lyophilic-ized field AS the field which 
contains the slit section 71 among top-face 75 A of the slit plate 75, as shown in the mimetic diagram shown 
in drawing 15 , and to make the field surrounding the perimeter into the liquid repelling field AH. Since air 
bubbles stop being able to adhere to the field AS which contains the slit section 7 1 by carrying out like this 
easily, inconvenient generating in which air bubbles adhere to the slit section 71 is avoidable. The field AH 
which establishes the lyophilic-ized field AS in the almost same magnitude to the 1 st immersion field LA 1 
locally formed in some fields of top-face 75 A of the slit plate 75, and surrounds the perimeter by and the 
thing to carry out to liquid repellance Since the liquid LQ of the 1 st immersion field LA 1 is crawled by the 
liquid repelling field AH and stops being able to flow into the outside of the slit plate 75 easily, it can 
control the effect on the edge strip accompanying the outflow of Liquid LQ, scattering, etc. 
[0102] 

By the way, the air bubbles which exist in the liquid LQ of the i st immersion field LA 1 filled between 
projection optics PL and the slit plate 75 are detectable using the mask alignment system 47 which 
determines the physical relationship of Mask M and Substrate P which were shown in drawing 1 , and which 
are arranged at the body side side of projection optics PL. The mask alignment system 47 detects the air 
bubbles of top-face 75A of the slit plate 75, and the liquid contact surface 60a of the optical element 60 of 
projection optics PL which adhered to either at least through projection optics PL. 
[0103] 

Drawing 16 is the mimetic diagram showing the condition of having detected the air bubbles with which the 
mask alignment system 47 has adhered to top-face 75 A of the slit plate 75. In the case of cellular detection 
actuation, Liquid LQ is filled between the optical element 60 of the point of projection optics PL, and the 
slit plate 75. In case the air bubbles adhering to the slit plate 75 are detected, a control device CONT drives 
the substrate stage PST, and carries out abbreviation coincidence of the image surface location through the 
liquid LQ of projection optics PL, and the location (Z location) of top-face 75 A of the slit plate 75. Distance 
of liquid contact surface 60a of the optical element 60 of the projection optics PL at this time and top-face 
75 A of the slit plate 75 is set to H. In this condition, the mask alignment system 47 irradiates detection light 
at the slit plate 75 through incident light mirror 47 A, projection optics PL, and Liquid LQ. Incidence of the 
reflected light of the detection light irradiated by the slit plate 75 is carried out to the mask alignment system 
47 through Liquid LQ and projection optics PL. Since top-face 75A of the slit plate 75 has agreed with the 
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image surface of projection optics PL, the mask alignment system 47 can carry out the image processing of 
the reflected light from the slit plate 75, and can detect whether air bubbles have adhered to the slit plate 75. 
[0104] 

Moreover, the positional information of the air bubbles adhering to the slit plate 75 is detectable by 
detecting air bubbles, moving in the XY direction on the substrate stage PST (slit plate 75), measuring the 
positional information of the substrate stage PST (slit plate 75) with a laser interferometer 44. 
[0105] 

Drawing 17 is the mimetic diagram showing the condition of having detected the air bubbles with which the 
mask alignment system 47 has adhered to liquid contact surface 60a of the optical element 60 of projection 
optics PL. In the case of cellular detection actuation, Liquid LQ is filled between the optical element 60 of 
the point of projection optics PL, and the slit plate 75. In case the air bubbles adhering to an optical element 
60 are detected, a control device CONT drives the substrate stage PST, makes the reflective film 73 counter 
among the optical element 60 of projection optics PL, and the slit plate 75, and sets the distance of liquid 
contact surface 60a of the optical element 60 of projection optics PL, and top-face 75A of the slit plate 75 as 
H/2. With the optical path length until it passes the projection optics PL of the detection light injected from 
the mask alignment system 47 in drawing 17 by carrying out like this, it reflects by the reflective film 73 
and it reaches liquid contact surface 60a of an optical element 60 The optical path length until it passes the 
projection optics PL of the detection light injected from the mask alignment system 47 in the condition 
which showed in drawing 16 and reaches top-face 75A of the slit plate 75 will be in agreement. Namely, in 
the condition which showed in drawing 17 , liquid contact surface 60a of an optical element 60 is in the 
condition of having agreed with the image surface location formed through projection optics PL and Liquid 
LQ. In this condition, the mask alignment system 47 irradiates detection light at liquid contact surface 60a 
of an optical element 60 through the reflective film 73 of incident light mirror 47A, projection optics PL, 
Liquid LQ, and the slit plate 75. Incidence of the reflected light of the detection light irradiated by liquid 
contact surface 60a is carried out to the mask alignment system 47 through Liquid LQ, the reflective film 
73, and projection optics PL. Since liquid contact surface 60a of an optical element 60 has agreed with the 
image surface of projection optics PL, the mask alignment system 47 can carry out the image processing of 
the reflected light from liquid contact surface 60a of an optical element 60, and can detect whether air 
bubbles have adhered to the optical element 60. 
[0106] 

The detection result of the mask alignment system 47 is outputted to a control unit CONT. A control unit 
CONT controls the cellular stripper of jet generation equipment 180, ultrasonic generation equipment 190, 
or excitation equipment 250 grade based on the detection result of the mask alignment system 47. That is, 
when air bubbles are detected by the mask alignment system 47, cellular removal actuation is performed 
using the above-mentioned cellular stripper, and on the other hand, when air bubbles are not detected, 
cellular removal actuation is not performed. By carrying out like this, although air bubbles have not adhered, 
performing cellular removal actuation is lost, and activation of useless processing can be excluded. 
[0107] 

Moreover, since the positional information to which air bubbles have adhered is also detectable according to 
the cellular detection approach which gave [ above-mentioned ] explanation, a jet or a supersonic wave can 
be intensively applied to the location where the air bubbles have adhered, and air bubbles can be removed 
efficiently. 
[0108] 

furthermore, when there are many amounts of the air bubbles which can also detect the amount (number) of 
adhering air bubbles and which have sake [ air bubbles ] for example, adhered according to the cellular 
detection approach which gave [ above-mentioned ] explanation Long duration air-bubbles removal 
actuation is performed comparatively, and when there are few amounts of adhering air bubbles, you may 
make it, set up the cellular removal actuation execution time on the other hand, based on a cellular detection 
result, as it said that short-time air-bubbles removal actuation was performed comparatively. 
[0109] 

In addition, of course, cellular detection actuation can also be performed after cellular removal actuation. By 
performing cellular detection actuation after cellular removal actuation, it can be checked whether air 
bubbles have been removed in cellular removal actuation. And what is necessary is just to perform cellular 
removal actuation again, when having adhered without the ability removing air bubbles. 
[0110] 

Hereafter, an example of space image measurement actuation using the space image metering device 70 is 
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explained. As mentioned above, drawing 5 is drawing showing the condition of measuring the space image. 
The thing in which the measurement mark of dedication was formed etc. is used for the mask for device 
manufacture used for the thing only for space image measurement, or manufacture of a device as a mask M 
at the time of space image measurement. Moreover, the mark plate (fiducial mark plate) of the 
immobilization which consists of a mask and a glass ingredient of this quality of the material may be formed 
in a mask stage MST instead of these masks, and what formed the measurement mark in this mark plate may 
be used. 
[0111] 

The mark PMx for measurement the ratio (duty ratio) of the width of face of the Rhine section which has 
periodicity, and the width of face of the tooth-space section becomes [ mark ] X shaft orientations from 
Rhine of 1 : 1 and a tooth-space (last shipment) mark at a position, and the measurement mark PMy the duty 
ratio which has periodicity becomes [ mark ] Y shaft orientations from the last shipment mark of 1 :1 
approach mutually, and is formed in Mask M. These measurement marks PMx and PMy consist of a Rhine 
pattern of the same line breadth. Moreover, as shown in the slit plate 75 which constitutes the space image 
metering device 70 at drawing 18 (a), slit section 71y of predetermined width-of-face 2D prolonged in slit 
section 71x and X shaft orientations of predetermined width-of-face 2D prolonged in Y shaft orientations is 
formed by position relation as shown in drawing 18 (a). Thus, although two or more slit sections 71 x and 
71y etc. are formed in the slit plate 75 in fact, on behalf of these slit section, it is illustrated by drawing 1 - 
drawing 17 as the slit section 7 1 . 
[0112] 

For example, movable mask blind 7B shown in drawing 1 by the control device CONT is driven through a 
non-illustrated blind driving gear in measurement of the space image of the measurement mark PMx, and it 
is restricted to the predetermined field to which the lighting field of the exposure light EL contains a 
measurement mark PMx part. If luminescence of the light source 1 is started by the control unit CONT and 
the exposure light EL is irradiated by the measurement mark PMx in this condition, the light (exposure light 
EL) diffracted and scattered about by the measurement mark PMx will be refracted according to projection 
optics PL, and the space image (projection image) of the measurement mark PMx will be formed in the 
image surface of projection optics PL. At this time, the substrate stage PST shall be established in the 
location where space image PMx 1 of the measurement mark PMx is formed in the -HX side (or the -X side) of 
slit section 71x on the slit plate 75, as shown in drawing 18 (a). 
[0113] 

And as the substrate stage PST is shown by the arrow head Fx in drawing 18 (a) with the basis of directions 
of a control device CONT, and the substrate stage driving gear PSTD, when it drives in the direction of +X, 
slit section 71 x are scanned by X shaft orientations to space image PMx'. During this scan, the light 
(exposure light EL) which passes slit section 71x is received with a photosensor 82 through the mirror 80 
and the light-receiving lens 8 1 of the light-receiving optical system in the substrate stage PST (Z tilt stage 
52), and the substrate stage PST exterior, and that photo-electric-conversion signal is supplied at a signal 
processor. In a signal processor, predetermined processing is performed to the photo-electric-conversion 
signal, and the signal on the strength [ optical ] corresponding to space image PMx 1 is supplied to a control 
unit CONT. In addition, in order to suppress the effect by dispersion in the luminescence reinforcement of 
the exposure light EL from the light source 1 with a signal processor in this case, the signal which 
standardized the signal from a photosensor 82 with the signal of the integrator sensor 33 shown in drawing 1 
is supplied to a control unit CONT. An example of the photo-electric-conversion signal (signal on the 
strength [ optical ]) acquired in the case of the above-mentioned space image measurement is shown in 
drawing 18 (b). 
[0114] 

When measuring the space image of the measurement mark PMy, the photo-electric-conversion signal 
(signal on the strength [ optical ]) corresponding to the space image of the measurement mark PMy can be 
acquired by establishing the substrate stage PST in the location where the space image of the measurement 
mark PMy is formed in the +Y side (or the -Y side) of slit section 71 y on the slit plate 75, and performing 
measurement by the same slit scan method as the above. 
[0115] 

The measurement for acquiring image formation property coordinating information etc. is faced. First, 
driving every one optical elements 64a and 64b of projection optics PL in the case of initial adjustment 
Moreover, changing every one pressure of the 1st and 2nd sealing rooms 65 A and 65B the focus of 
projection optics PL, and other predetermined image formation properties (for example, a curvature of field 
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— ) As either of many aberration, such as a scale factor, distortion, comatic aberration, and spherical 
aberration, is mentioned later, it is measured using the space image metering device 70, and the image 
formation property variation in optical elements 64a and 64b and the 1st and 2nd sealing rooms 65 A and 
65B is calculated. 
[0116] 

Hereafter, the detection approach of the best focus location (image surface location) of projection optics PL 
is explained. In this case, a usual diaphragm of the illumination system aperture-diaphragm plate 4 shall be 
chosen as a prerequisite, and lighting conditions shall usually be set up as lighting conditions. The mask M 
which had the measurement mark PMx (or PMy) which consists of line breadth of 1 micrometer and a last 
shipment pattern of 50% of duty ratio formed is used for detection of a best focus location. First, Mask M is 
loaded to a mask stage MST by non-illustrated loader equipment. Next, a control unit CONT moves through 
the mask stage driving gear MSTD in a mask stage MST so that the measurement mark PMx on Mask M 
may be mostly in agreement on the optical axis of projection optics PL. Next, a control unit CONT carries 
out drive control of the movable mask blind 7B, and specifies a lighting field so that the exposure light EL 
may be irradiated by only the measurement mark PMx part. In this condition, a control unit CONT irradiates 
the exposure light EL at Mask M, and it performs space image measurement of the measurement mark PMx 
with a slit scan method like the above-mentioned using the space image metering device 70, scanning the 
substrate stage PST to X shaft orientations. Under the present circumstances, a control device CONT 
memorizes a multiple-times repeat and the signal (photo-electric-conversion signal) of each time on the 
strength [ optical ] for space image measurement of the measurement mark PMx to Storage MRY, changing 
the location (namely, location of Z tilt stage 52) of Z shaft orientations of the slit plate 75 by the 
predetermined step pitch through the substrate stage driving gear PSTD. In addition, change of the location 
of Z shaft orientations of the above-mentioned slit plate 75 is performed by controlling Actuators 59 A, 59B, 
and 59C based on the measurement value of the encoders 58A, 58B, and 58C of Z tilt stage 52. And a 
control unit CONT carries out the Fourier transform of two or more signals (photo-electric-conversion 
signal) on the strength [ optical ] acquired by said repeat, respectively, and searches for the contrast which is 
the gain of each primary frequency component and zero-order frequency component. And a control device 
CONT detects Z location (namely, location of Z shaft orientations of the slit plate 75) of Z tilt stage 52 
corresponding to the signal on the strength [ optical ] with which that contrast serves as max, and determines 
this location as a best focus location of projection optics PL. Since contrast changes sensitively according to 
a focal location (the amount of defocusing), it can measure the best focus location of projection optics PL 
often [ precision ] and easily (decision). A control device CONT performs the focal calibration which is 
resetting (proofreading) of the detection zero (detection origin/datum) of the focal detection system 45 based 
on the best focus location for which it asked. Thereby, the predetermined side on the substrate stage PST 
(for example, a substrate P front face or slit plate 75 front face) can be henceforth positioned in a location 
[****] optically with the datum level of Mask M by the focal detection system 45. 
[0117] 

In addition, although the amplitude of the frequency component of the secondary high order more than real 
number is generally small and the amplitude to an electric noise and an optical noise may fully be unable to 
be taken, in being satisfactory in respect of a S/N ratio (signal-noise ratio), even if it observes change of the 
gain of a high order frequency component, it can ask for a best focus location. In addition, detection of a 
best focus location is possible not only by the approach using the contrast mentioned above but the 
technique of detecting Z location (focal location) where the differential value of a signal on the strength 
[ optical ] serves as max. 
[0118] 

Moreover, although how (slit scan method) to make the slit section 71 (slit plate 75) scan in the 
predetermined direction within XY flat surface was explained when measuring the best focus location of 
projection optics PL here Form the space image of measurement marks, such as an isolated line mark, on the 
image surface of projection optics PL, and to this space image, the slit section 71 (slit plate 75) so that a 
relative scan may be carried out in the optical-axis AX direction (Z shaft orientations) The slit plate 75 (Z 
tilt stage 52) may be scanned in accordance with Z shaft orientations in the predetermined stroke range 
centering on a best focus location (scan). And it asks for a best focus location based on the signal on the 
strength [ optical ] at that time (peak value). In this case, it is desirable to use the measurement mark used as 
a dimension whose space image of a measurement mark corresponds with the configuration of the slit 
section 71 (71x or 71y) mostly on the image surface, and a configuration. If such space image measurement 
is performed, a signal on the strength [ optical ] as shown in drawing 19 can be acquired. In this case, by 
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finding the location of the peak of the signal wave form of this signal on the strength [ optical ] directly, it is 

good also considering Z location of that point as a best focus location ZO, or a signal on the strength 

[ optical ] is sliced with the predetermined slice level line SL, and it is good also considering Z location of 

the middle point of two intersections of a signal on the strength [ optical ] and the slice level line SL as a 

best focus location ZO. Anyway, by this approach, since a best focus location is detectable only by scanning 

the slit plate 75 once to Z shaft orientations, a throughput can be improved. 

[0119] 

Next, the detection approach of the image surface configuration (curvature of field) of projection optics PL 
is explained as an example of measurement actuation of an image formation property. On the occasion of 
detection of this curvature of field, the mask Ml which had the measurement marks PMl-PMn of the same 
dimension [ as said measurement mark PMx ] same period formed in pattern space PA as shown in drawing 
20 as an example is used. After a mask Ml is loaded to a mask stage MST, a control unit CONT moves 
through the mask stage driving gear MSTD in a mask stage MST so that the measurement mark PMk which 
exists in the center of a mask Ml may be mostly in agreement on the optical axis of projection optics PL. 
That is, positioning to the reference point of a mask Ml is performed. When positioning to this reference 
point is performed, all the measurement marks PMl-PMn shall be located in the visual field of projection 
optics PL. Next, a control unit CONT carries out drive control of the movable mask blind 7B, and specifies 
a lighting field so that the exposure light EL may be irradiated by only measurement mark PM1 part. In this 
condition, a control unit CONT irradiates the exposure light EL at a mask Ml, detects space image 
measurement of the measurement mark PM 1 , and the best focus location of projection optics PL using the 
space image metering device 70 with a slit scan method like the above-mentioned, and memorizes that result 
to Storage MRY. After detection of the best focus location using the measurement mark PM 1 is completed, 
a control unit CONT carries out drive control of the movable mask blind 7B, and specifies a lighting field so 
that the exposure light EL may be irradiated by only measurement mark PM2 part. In this condition, a slit 
scan method detects space image measurement of the measurement mark PM 2, and the best focus location 
of projection optics PL like the above, and that result is memorized to Storage MRY. Henceforth, like the 
above, changing a lighting field, about the measurement marks PM3-PMn, it repeats detection of space 
image measurement and the best focus location of projection optics PL, and a control unit CONT performs 
it. And a control device CONT computes the curvature of field of projection optics PL by performing a 
predetermined statistical procedure based on each best focus locations Zl, Z2, — , Zn obtained by these. 
[0120] 

Moreover, in case the spherical aberration of projection optics PL is detected, the mask M2 shown in 
drawing 2 1 is used. The measurement marks PM 1 and PM2 of the direction of a Y-axis in pattern space PA 
of the mask M2 shown in drawing 2 1 which is two predetermined distance ****** mostly at X shaft 
orientations are formed in the center. The measurement mark PM 1 is the last shipment pattern of the same 
dimension [ as the measurement mark PMx mentioned above ] same period. Moreover, the measurement 
mark PM 2 is the last shipment pattern located in a line with X shaft orientations the period (for example, 
about 1 .5 to 2 times of the period (mark pitch) of the measurement mark PM 1) from which the Rhine 
pattern of the same dimension as the measurement mark PMx differs. After loading a mask M2 to a mask 
stage MST, a control unit CONT moves through the mask stage driving gear MSTD in a mask stage MST so 
that the measurement mark PM 1 on a mask M2 may be mostly in agreement on the optical axis of 
projection optics PL. Next, a control unit CONT carries out drive control of the movable mask blind 7B, and 
specifies a lighting field so that the exposure light EL may be irradiated by only measurement mark PM1 
part. In this condition, a control unit CONT irradiates the exposure light EL at a mask M2, like the above- 
mentioned, detects space image measurement of the measurement mark PM 1 , and the best focus location of 
projection optics PL using the space image metering device 70 with a slit scan method, and memorizes that 
result to Storage MRY. After detection of the best focus location using the measurement mark PM 1 is 
completed, a control unit CONT carries out predetermined distance migration of the mask stage MST in the 
direction of -X through the mask stage driving gear MSTD so that the exposure light EL may be irradiated 
by the measurement mark PM 2. In this condition, like the above, a slit scan method detects space image 
measurement of the measurement mark PM 2, and the best focus location of projection optics PL, and that 
result is memorized to Storage MRY. Based on a difference with each best focus locations Zl and Z2 
obtained from these, a control unit CONT computes the spherical aberration of projection optics PL by the 
operation. 
[0121] 

Moreover, in case the scale factor and distortion of projection optics PL are detected, the mask M3 shown in 
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drawing 22 is used. A total of five measurement marks BM1-BM5 which consist of square marks of 120- 
micrometer angle (it is 30-micrometer angle in one 1/4 time the projection scale factor of this on the slit 
plate 75) are formed in the parts of the core of pattern space PA of the mask M3 shown in drawing 22 , and 
four comers. After loading a mask M3 to a mask stage MST, a control unit CONT moves through the mask 
stage driving gear MSTD in a mask stage MST so that the core of the measurement mark BM 1 which exists 
in the center on a mask M3 may be mostly in agreement on the optical axis of projection optics PL. That is, 
positioning to the reference point of a mask M3 is performed. Where positioning to this reference point is 
performed, all the measurement marks BM1-BM5 shall be located in the visual field of projection optics PL. 
Next, a control unit CONT carries out drive control of the movable mask blind 7B, and specifies a lighting 
field so that only a somewhat larger rectangle field part than the measurement mark BM 1 whose exposure 
light EL includes the measurement mark BM 1 may irradiate. In this condition, a control unit CONT 
irradiates the exposure light EL at a mask M3. Thereby, the space image of the measurement mark BM 1, 
i.e., the mark image of the shape of a square of about 30-micrometer angle, is formed. In this condition, a 
control device CONT performs space image measurement of the measurement mark BM 1 using the space 
image metering device 70, scanning the substrate stage PST to X shaft orientations through the substrate 
stage driving gear PSTD, and memorizes the signal on the strength [ optical ] acquired by that measurement 
to Storage MRY. Next, a control unit CONT asks for the image formation location of the measurement mark 
BM 1 based on the acquired signal on the strength [ optical ] by the well-known technique of phase 
detection or the well-known technique of edge detection. While asking for the sum for a product, for 
example, one period, with the sine wave used as the same standard of frequency as the primary frequency 
component (it can be considered that this is a sine wave) and this which are obtained as the technique of 
phase detection here by, for example, carrying out the Fourier transform of the signal on the strength 
[ optical ], it asks for the sum for a product with the cosine wave used as the criteria of the same period as 
said primary frequency component and this, for example, one period. And the general method of searching 
for the phase contrast over the reference signal of a primary frequency component, and asking for the X 
location xl of the measurement mark BM 1 based on this phase contrast can be used by asking for the 
inverse sine (arc tangent) of the quotient obtained by doing the division of the obtained sums. Moreover, the 
technique of edge detection using a slice method which computes the location of the edge of the space 
image corresponding to each photo-electric-conversion signal as the technique of edge detection based on 
the intersection of a signal on the strength [ optical ] and predetermined slice level, respectively can be used. 
Next, a control device CONT performs space image measurement of the measurement mark BM 1 using the 
space image metering device 70, scanning the substrate stage PST to Y shaft orientations, and memorizes 
the signal on the strength [ optical ] acquired by the measurement to Storage MRY. And it asks for the Y 
location yl of the measurement mark BM 1 by technique, such as the same phase detection as the above. 
And a control unit CONT amends the location gap to the optical-axis core of a mask M3 based on the 
coordinate location (xl, yl) of the obtained measurement mark BM 1 . After amendment of a location gap of 
the above-mentioned mask M3 is completed, a control unit CONT carries out drive control of the movable 
mask blind 7B, and specifies a lighting field so that only a somewhat larger rectangle field part than the 
measurement mark BM 2 whose exposure light EL includes the measurement mark BM 2 may irradiate. In 
this condition, like the above, a slit scan method performs space image measurement of the measurement 
mark BM 2, and measurement of XY location, and that result is memorized to Storage MRY. Henceforth, 
changing a lighting field, about the measurement marks BM3-BM5, it repeats measurement of a space 
image, and measurement of XY location, and a control unit CONT performs them. Based on the coordinate 
value (x2, y2) of the measurement marks BM2-BM5 obtained by this, (x3, y3), (x4, y4), and (x5, y5), a 
control device CONT computes at least the scale factor of projection optics PL, and one side of distortion by 
performing a predetermined operation. 
[0122] 

In the above, the procedure which measures the best focus location of projection optics PL, a curvature of 
field, spherical aberration, a scale factor, and distortion, using the space image metering device 70 as an 
example was explained. In addition, a predetermined measurement mark can be used and the space image 
metering device 70 can be measured also about other image formation properties, such as comatic 
aberration. In addition, the detail of space image measurement is indicated by JP,2002-14005,A. And before 
performing space image measurement actuation using these space image metering device 70, cellular 
removal actuation concerning this invention is performed. Moreover, the front stirrup which performs 
cellular removal actuation by the cellular stripper can detect behind whether air bubbles have adhered to the 
optical element 60 of the slit plate 75 or projection optics PL using the mask alignment system 47 which is 
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cellular detection equipment. 
[0123] 

Although each above-mentioned operation gestalt explained the example which applied the optical member 
(slit plate) 75 and the electric eye 90 to the space image metering device 70 which measures the image 
formation property of projection optics PL As shown in drawing 23 , on the substrate stage PST The 
exposure sensor (illuminance sensor) 1 60 which measures the optical exposure information through the 
projection optics PL other than the space image metering device 70 and which is indicated by JP,1 1- 
168 16, A, for example, For example, illuminance nonuniformity sensor 170 grade which is indicated by 
JP,57-1 17238,A is also prepared. This invention is applicable also to these exposure sensor 160 or the 
illuminance nonuniformity sensor 170. 
[0124] 

Drawing 24 is the mimetic diagram of the exposure sensor 160. The exposure sensor 160 measures the 
exposure (illuminance) of the exposure light irradiated at the image surface side of projection optics PL, and 
is equipped with the superior lamella 163 formed on Z tilt stage 52, and the photosensor 164 which receives 
the light which passed the superior lamella 163. The superior lamella 163 is equipped with the glass plate 
member 162 and the amount adjustment film 161 of light transmission prepared in the top face of the glass 
plate member 162. The amount adjustment film 161 of light transmission is constituted by for example, the 
chromium film, has predetermined light transmittance, and is prepared throughout the top face of the glass 
plate member 162. By dimming the quantity of light which forms the amount adjustment film 161 of light 
transmission, and carries out incidence to a photosensor 164, it has prevented un-arranging [ which it is 
called the damage and saturation to the photosensor 1 64 resulting from the light of the superfluous quantity 
of light being irradiated ]. In addition, measurement actuation is performed to the predetermined timing 
when being exchanged, for example in Mask M by the exposure sensor 1 60. 
[0125] 

And in case the exposure of the exposure light EL which passed projection optics PL by the exposure sensor 
160 is measured, while supplying Liquid LQ between projection optics PL and a superior lamella 163 in the 
condition mentioned above of having countered projection optics PL and a superior lamella 163 like the 
operation gestalt and forming the 1st immersion field LA 1, Liquid LQ is supplied between a superior 
lamella 163 and a photosensor 164, and the 2nd immersion field LA 2 is formed in it. And removal 
actuation of the air bubbles which have adhered on a superior lamella 1 63 by the cellular stripper is 
performed, the exposure light EL is irradiated after cellular removal actuation at a superior lamella 1 63 
through the liquid LQ of projection optics PL and the 1st immersion field LA 1, and exposure measurement 
actuation is performed. 
[0126] 

Drawing 25 is the mimetic diagram of the illuminance nonuniformity sensor 170. The illuminance 
nonuniformity sensor 1 70 measures the illuminance (reinforcement) of the exposure light irradiated through 
projection optics PL at an image surface side in two or more locations, measures the illuminance 
nonuniformity (illuminance distribution) of the exposure light irradiated at the image surface side of 
projection optics PL, and is equipped with the superior lamella 174 formed on Z tilt stage 52, and the 
photosensor 175 which receive the light which passed the bottle hole section 171 prepared in the superior 
lamella 174. A superior lamella 174 forms the thin film 172 containing protection-from-light nature 
ingredients, such as chromium, in the front face of the glass plate member 173, carries out patterning of the 
thin film 172, and forms the pinhole section 171 in the center section. 
[0127] 

When measuring illumination distribution by the illuminance nonuniformity sensor 170, while filling 
between the projection optics PL and superior lamella 174 with the condition of having made projection 
optics PL and the superior lamella 174 of the illuminance nonuniformity sensor 170 countering, with Liquid 
LQ, between a superior lamella 174 and photosensors 175 is filled with Liquid LQ. And removal actuation 
of the air bubbles which have adhered on a superior lamella 174 by the cellular stripper is performed. Then, 
the exposure light EL is irradiated at a superior lamella 174 through the liquid LQ of projection optics PL 
and the 1st immersion field LA 1, and illuminance nonuniformity measurement actuation is performed. In 
illuminance nonuniformity measurement actuation, the pinhole section 171 is moved one by one in two or 
more locations in the exposure field (projection field) where the exposure light EL is irradiated. 
[0128] 

In addition, with an optical member, it is restricted to neither the above-mentioned slit plate nor a superior 
lamella, but has the light transmission section which light passes, and all the things that can hold Liquid LQ 
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by Hazama with projection optics PL are contained. Furthermore, this invention is applicable also to the 
sensor in which desorption is possible to the substrate stage PST (Z stage 51) which is indicated by JP,1 1- 
23 8680, A and JP,2000-97616,A. 
[0129] 

As mentioned above, the liquid LQ in this operation gestalt is constituted by pure water. Pure water has an 
advantage without the bad influence to a photoresist, an optical element (lens), etc. on Substrate P while 
being able to come to hand in large quantities easily by a semi-conductor plant etc. Moreover, since the 
content of an impurity is very low, pure water can also expect the operation which washes the front face of 
Substrate P, and the front face of an optical element established in the apical surface of projection optics PL, 
while not having a bad influence to an environment. 
[0130] 

And when the refractive index n of the pure water(water) to the exposure light EL whose wavelength is 
about 193nm is called about 1 .44 and ArF excimer laser light (wavelength of 193nm) is used as the light 
source of the exposure light EL, on Substrate P, it is short-wavelength-ized by 1/n, i.e., about 134nm, and 
high resolution is obtained. Furthermore, when what is necessary is just to be able to secure the depth of 
focus comparable as the case where it is used in air since the depth of focus is expanded [ be / it / under / 
air / comparing ] to about n times, i.e., about 1.44 times, it can make the numerical aperture of projection 
optics PL increase more, and its resolution improves also at this point. 
[0131] 

Although the optical element 60 is attached at the tip of projection optics PL with this operation gestalt, as 
an optical element attached at the tip of projection optics PL, you may be the optical plate used for the 
optical property of projection optics PL, for example, adjustment of aberration (spherical aberration, comatic 
aberration, etc.). Or you may be the plane-parallel plate which can penetrate the exposure light EL. 
[0132] 

In addition, what is necessary is just to use the liquid of fluorine systems, such as fault fluorine system oil 
[ which can penetrate F2 laser beam as a liquid LQ / for example, ], poly ether, etc. fluoride (PFPE), in this 
case, since this F2 laser beam does not penetrate water when the light source of for example, the exposure 
light EL which may be liquids other than water is F2 laser although the liquid LQ of this operation gestalt is 
water. Moreover, if it considers as Liquid LQ, there is permeability over the exposure light EL, a refractive 
index is high as much as possible, and it is also possible to use a stable thing (for example, cedar oil) to the 
photoresist applied to projection optics PL and a substrate P front face. 
[0133] 

In each above-mentioned operation gestalt, especially the configuration of the nozzle mentioned above is 
not limited and may be made to perform supply or recovery of Liquid LQ with two pairs of nozzles about 
the long side of the projection field AR 1 . In addition, in this case, in order to enable it to perform supply 
and recovery of Liquid LQ also from the which direction of the direction of +X, or the direction of -X, it 
may compare with a supply nozzle and a recovery nozzle up and down, and you may arrange. 
[0134] 

In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor wafer 
for semiconductor device manufacture but the glass substrate for display devices, the mask used with the 
ceramic wafer for the thin film magnetic heads or an aligner or the original edition (synthetic quartz, silicon 
wafer) of a reticle, etc. is applied. 
[0135] 

Moreover, although the aligner which fills between projection optics PL and Substrates P with a liquid 
locally is adopted in an above-mentioned operation gestalt The immersion aligner to which the stage holding 
the substrate for [ which is indicated by JP,6-124873,A ] exposure is moved in a cistern, The liquid tub of 
the predetermined depth can be formed on a stage which is indicated by JP, 10-3031 14,A, and this invention 
can be applied also to the immersion aligner which holds a substrate in it. 
[0136] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattern of Mask M is carried out [ method ] in the condition of having stood still Mask M 
and Substrate P other than the scanning aligner (scanning stepper) of step - which carries out the 
synchronized drive of Mask M and the substrate P, and carries out scan exposure of the pattern of Mask M 
as an aligner EX, and - scanning method, and carries out step migration of the substrate P one by one. 
Moreover, this invention can apply at least two patterns also to the aligner of step - imprinted in piles 
partially and - SUTITCHI method on Substrate P. 
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[0137] 

Moreover, this invention is applicable also to the aligner of the twin stage mold which laid processed 
substrates, such as a wafer, separately and was equipped with two independently movable stages in the XY 
direction as indicated by JP,10-163099,A, JP,10-214783,A, the ** table No. 505958 [ 2000 to ] official 
report, etc. 
[0138] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture which 
exposes a semiconductor device pattern to Substrate P, but can apply to the aligner for manufacturing an 
aligner, the thin film magnetic head, an image sensor (CCD), a reticle or a mask for the object for liquid 
crystal display component manufacture, or display manufacture, etc. widely. 
[0139] 

When using a linear motor (USP5,623,853 or USP5,528,1 18 reference) for the substrate stage PST and a 
mask stage MST, it is desirable to use one of the magnetic levitation molds using the air surfacing mold 
using air bearing as a method and the Lorentz force, or the reactance force of surfacing those stages to a 
surface plate. Moreover, the type which moves along with a guide is sufficient as each stages PST and MST, 
and they may be guide loess types which do not prepare a guide. 
[0140] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and the 
armature unit which has arranged the coil to two dimensions are made to counter as a drive of each stages 
PST and MST, and drives each stages PST and MST according to electromagnetic force may be used. In this 
case, what is necessary is to connect either of a magnet unit and an armature unit to Stages PST and MST, 
and just to establish another side of a magnet unit and an armature unit in the migration side side of Stages 
PST and MST. 
[0141] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to the 
floor (earth) using a frame member as indicated by JP,8-166475,A (USP5, 528,1 1 8), so that it may not get 
across to projection optics PL. The reaction force generated by migration of a mask stage MST may be 
mechanically missed to the floor (earth) using a frame member as indicated by JP,8-330224,A (US S/N 
08/416,558), so that it may not get across to projection optics PL. 
[0142] 

the aligner EX of this operation gestalt — this application — it is manufactured by assembling the various 
subsystems containing each component mentioned to the claim so that a predetermined mechanical 
precision, electric precision, and optical precision may be maintained. In order to secure these various 
precision, before and after this assembly, adjustment for attaining electric precision is performed about the 
adjustment for attaining mechanical precision about the adjustment for attaining optical precision about 
various optical system, and various mechanical systems, and various electric systems. Like the assembler 
from various subsystems to an aligner, the mechanical connections between [ various ] subsystems, wiring 
connection of an electrical circuit, piping connection of an atmospheric-pressure circuit, etc. are included. It 
cannot be overemphasized that it is in the front like the assembler from these various subsystems to an 
aligner like the assembler of each subsystem each. If it ends like the assembler to the aligner of various 
subsystems, comprehensive adjustment will be performed and the various precision as the whole aligner will 
be secured. In addition, as for manufacture of an aligner, it is desirable to carry out in the clean room where 
temperature, an air cleanliness class, etc. were managed. 
[0143] 

As micro devices, such as a semiconductor device, are shown in drawing 26 With the aligner EX of step 201 
which performs the function and engine-performance design of a micro device, step 202 which 
manufactures the mask (reticle) based on this design step, step 203 which manufactures the substrate which 
is the base material of a device, and the operation gestalt mentioned above It is manufactured through the 
substrate processing step 204 which exposes the pattern of a mask to a substrate, the device assembly step (a 
dicing process, a bonding process, and a package process are included) 205, and inspection step 206 grade. 
[Brief Description of the Drawings] 
[0144] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this invention. 
[Drawing 2] It is the outline block diagram showing the liquid feeder style near the point and liquid recovery 
device of projection optics. 

[Drawing 3] It is the top view showing physical relationship with the projection field of projection optics, a 
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liquid feeder style, and a liquid recovery device. 

[Drawing 4] It is the outline block diagram showing 1 operation gestalt of an electric eye. 

[Drawing 5] An electric eye is the mimetic diagram showing the condition of performing measurement 

actuation. 

[Draw ing 6] It is drawing showing 1 operation gestalt of the cellular stripper concerning this invention. 
[Drawing 7] It is the top view of the optical member of drawing 6 . 

[ Drawing 8] It is drawing showing another operation gestalt of the cellular stripper concerning this 
invention. 

[Drawing 9] It is drawing showing another operation gestalt of the cellular stripper concerning this 
invention. 

[Drawing 10] It is drawing showing another operation gestalt of the cellular stripper concerning this 
invention. 

[Drawing 1 1 ] It is drawing showing another operation gestalt of the cellular stripper concerning this 
invention. 

[Drawing 12] It is drawing showing another operation gestalt of the cellular stripper concerning this 
invention. 

[Drawing 13] It is drawing showing another operation gestalt of the cellular stripper concerning this 
invention. 

[Drawing 14] It is drawing for explaining the ultraviolet radiation exposure processing concerning this 
invention. 

[Drawing 15] It is drawing for explaining the condition that patterning of the slit plate is carried out to the 
lyophilic-ized field and the liquid repelling field. 

[Drawing 16] It is a mimetic diagram for explaining the cellular detection actuation by cellular detection 
equipment. 

[Drawing 1 7] It is a mimetic diagram for explaining the cellular detection actuation by cellular detection 
equipment. 

[Drawing 18] It is drawing showing an example of the light transmission section of an optical member. 
[Drawing 19] It is drawing showing an example of the light-receiving signal which received light by the 
electric eye. 

[Drawing 20] It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[Drawing 2 1 ] It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[Drawing 22] It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[Drawing 23] It is the top view showing the condition that two or more electric eyes are arranged on the 
substrate stage. 

[Drawing 24] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 

[Drawing 25] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 

[Drawing 26] It is the flow chart Fig. showing an example of the production process of a semiconductor 
device. 

[Description of Notations] 
[0145] 

10 [ — Recovery nozzle, ] — A liquid feeder style, 13 ~ A supply nozzle, 20 — A liquid recovery device, 23 
47 [ — A linkage (excitation equipment), 71 / — Slit section (light transmission section), ] — A mask 
alignment system (cellular detection equipment), 60 — An optical element, 60a — The liquid contact surface, 
61 

75 — A slit plate (optical member), 75A — A top face (liquid contact surface), 90 — Electric eye, 

163 — A superior lamella (body), 174 — Superior lamella (body), 

1 80 — Jet generation equipment (cellular stripper), 1 83 ~ Nozzle section, 

190 — Ultrasonic generation equipment (cellular stripper), 250 — Excitation equipment (cellular stripper), 
300 [ — Liquid repelling field, ] — Ultraviolet radiation irradiation equipment, AR1 — A projection field, 
AR2 — An immersion field, AH 

AS [ — Aligner, ] — A lyophilic-ized field, CONT ~ A control unit, EL — Exposure light, EX 
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LA [ - Projection optics body, ]1 - The 1st immersion field, LA2 - The 2nd immersion field LO - A 
liquid, MPL 

P -- A substrate (body), PL - Projection optics, PST -- Substrate stage (substrate attachment component) 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1 ] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 9] 




[Drawing 10] 
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[Drawing 1 1] 




[Drawing 12] 
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[Drawing 13] 
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[Drawing 15] 
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[Drawing 17] 
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[ fg B£ CD f¥ Sffl ft 8tt W ] 

c k ffi ft m ] 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

± 3? -r & . Rifli^^h'Jv^^^-rcD^S^cfcOiajl^ti^o co7* h'jy^77 

X — W L, vx^Xr-ySO : SSXT-i'*ig:l^git** < e l -7Xi'©/^- 

Oil5^®fbtc^jS-r«,fc46{i:t§^7t^^cDMftS«^#)g{t^M*tiTi/-2.o *S 1£ ft 3* l£ 
cDft?<f!Jg«, ffiffl-rS^7t®S^M»/M5if, £ fc&f£ ft ^^cd PIP 2& i£ if iSS < & 

& 0 ^CD/tab, 8 7tiiT«fflsn§i^iSfi«^^s^sftLTfco, m & yt m % <o m 

□ Stii^LTV^o L T , glfiE^iTitcDMfti&fitiK. r F x+ ->Y b-f © 2 4 8 nm 
T? & £ # , SKSKSO A r F X* ->V U-if © 1 9 3 nmfc^fflft £ n O O & -5 » fc 
, S ft ?T P£ fC ti , ^^JgfclRltSfC^.&SIJS (DOF) ft? it! R , SOP 

R = k , • A / N A ■•■ ( 1 ) 

5 = ± k 2 ■ A / N A 2 ••• ( 2 ) 

C C T* , A ti ® ft g , NAte*&i5ft^^cDP,UP!Su k , , kztt^a-bX^^T-fe^. 

o (1) 5* , (2) j£ <fc 0 , #?{g!jSR£:i©46£fci6{c, ^TtSS A ?rS< LT, P^PtStN 

[ 0 0 0 3 ] 

^ijSSiJgcS^^&D^rSi:, JS^ft¥?£cD{t!HfcttLTStS*ffi£r-a-gc£-fc»:£ci; 

■wmmt & k> , STtift^BjcD^* — # x v — ->'>A^£t5fcf n*'sii. c T- , mm 
&} icm ye%i mt?m < i^t . ioi^^g^j£<t573iii:LT, #y * t is 1# fF :£ it* 1 *c 

cD^^T7K^W^r§^l¥cD?gi*r'^/c LTjggMJS?^^fiStL, f&ttffT'CDSftftcDi&fttf^ 
M^CDlXn (n(i?S«:cDSa}ff^T'iimi. 2—1. 6 S Jg ) fcft«.Ci;^r*iJfflUT^^ 
lg^r(6]±-r^^i:t(c, ^,^i3iJi[^:^infgtcffi^:-r^i:(/^tcDT'^«) 0 

[ fF £ SK 1 ] m®Z-£f®m 9 9X4 9 5 0 4^^V7U<y h 

[ f€ B£ <D Rf] ] 



JP 2005-116571 A 2005.4.28 



[ 0 0 0 4 ] 

^/SL/ctfffiT'gftggfCcfc&SftlHtSrfir? C £ # * <=> ft 3 „ C © t| (C fc* I/ 1 T , fSi* 
[ 0 0 0 5 ] 

s * ja ft tc * o mytmmttir o . &&ytmm t mm t coF3(D®.i*tpicm.mtf&i£ 

[ 0 0 0 6 ] 10 

[Hf^^rfi?j*-r-5fc46co^S] 
[ 0 0 0 7 ] 

± IE CO IS 0 * m -T £ i6 , *fewjt±*«B©«8BK:iS'reii~B2 6 ic » JtS «• L fc fit 
TOi«*SfflLT^5. 20 

(ex) t± , ts^^^is (pl) comwmicmmz txtcmm ( p ) fc 

*f LTSK^^^ (PL) (LQ) t*MTl«« (EL) 5;1WT S C t K J: 

•oxmm (p) ^s^tsi^sstfc^tv (pd tm&&yt¥m (pl 

) lOifflWifilcEifnfe** (7 5, P) iOBCMftSnftRft (LQ) >p O Si tS £r 

m^-t ^^.Mf^^mm (i so, i 9 o , 250) *mx.rc£t%:¥fmt-?2> 0 

[ 0 0 0 8 ] 

i^it- 3 $&> # »c ?s # * /i- lt ytzmmt £ t§ -a- > araco^p^stt-rfotoMW^ffi^mw 
zn%^z->mcD'£itmt^-?rc^&'&cDft&ttffi±-tz>£ttfT'Zz><, 30 

[ 0 0 0 9 ] 

^^mcomytmm (ex) ts&yt^zk (pl) <d # ® wic 12 s £ ft fc * is (p) ^ 

tt I.T &myem%* (PL) £ $j ffc (LQ) ^St^LT®)^ (EL) *Mmt Z> £ £K & 

-3 t mm (p) ^^ft-r^s^^B^^^r. *s » ft 3* * (p d oiiHiKEi?^ 

, &BK¥?k (PL) tCDF^T'ift: (LQ) #{5$*fWti&9%# (7 5) (7 

5) <o ?& <* a ® (7 5 a) ttjasBteT?*sci:*«f»fr*o 

[00 1 0 ] 

T^rt, * <o ffi i* m m m fc t± « rs aw* * l m ^it & , «jaof*«fcjgH-r*0<j*ars3t 
s ft* ® »c a rs »tt *t u ii ^ <o -v . fifc«ffl*'«(«r«ufc*^Tti*}aBSf35«asi*n»tcff? 

[001 1 ] 

*fgW«®)t^S (EX) IS ft 3* Ifc (PL) © # ffi «W fc IB @ 2 ft S « (P) IC 

WltSlTtfi (PL) £: ® (LQ) t * ft LT S ft ft (EL) ^ ISt t § C i (C J; 
oTS« (P) ^ g' ft IT 5 @ ft ?g ® fc *5 ^ T . ®L&K¥3k (PL) O % ft & ft* 9 (6 0a 

) tfrnftKmrnstzmic £ -d T mm& ttz r ^ z, £ ttt&mt-? %>„ 

[0012] 

* it w ic <fc ft tf , &&Km&<Dm#mi&m&mftytmm® ! mic & r rn.ffi.fti t-r % £ t 

T* „ ^©*Sl!gft^^03&(£Jgl&S{C«:m^tftt«L,gft<£:-5<, LfcA^T, « rS <D « JC 50 



(6) 
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(EX) *ffl^5Ct*»att8 



[0013] 

*5EWj<o8ft«n (ex) « , s^Tt^^ ( p d otffidnciBB^n/cSs (p) tc 

WLTSK}tf ^ (PL) tmi* (LQ) i:^/MTS7t^ (EL) It M m T Z> £ £ IC & 

ots^ (p) *B3tt*a)t8i»ct5^T, s^Tt^^ (pl) tm&myt^^ (pl 

) 0«S5^jfitCgEHSnft«l<* (7 5, P) k O Rfl tc 88 fc S *l ffi {* (LQ) ^^grS% 

&myt¥?ik (pl) ^r^LT^m-r^Mrai^ai^s (47) *tifti:is»«kt«o 

[0014] 

[001 5 ] 

o * » n cfc n « . «f**o*»o»»«r«ttfte, 
[ a © % m ] 

[0016] 

II ft £1 JI ?t 5 c k # T? * * 0 

[0017] 

KT, *SW08«8ifi:o^TBi*#iLfttf 5)8ttMtSo 0 1 t£ * 0J1 O SI ft =g 

0 HC T , g)t8IE Xti, TX^M^JSt^vx^Xr-^MST^ S«P 

^$jtt§SfiXf-^ P S T k . TX^f-^M S T[:$fif«nt^S7X*MS:B 

ft ft e L-cjswrsjswft^jR i l k , s^^e LTBisnftTx^Mo/^-^n* 
a is x - ^ p s Ttu5«fsnt^aifiPtciaBii)ttafiB«¥Rp l k , §i ft si b 

E XtftO«iff4ttfi5{6|»t5Sli8BC ONTi:, Migl C O N T tc^^^ R ft 
15 ft 3* ^ P L coi&m&ftL ( ft * W 14 ) OW-Wfc:ffl^6ti*a»IBH»tHllll 



fc: BE « ;£ *i fc X D *y h 01$ 7 1 ^r^-T 
L ft ( ® ft ft E L) * s ye T S S ft 



So $ratl+i8i7 0 tt . & i£ ft 3* ^ P LCD 
« X y v h ® 7 5^/riTSB)t¥^P L^ri 
9 0 ^ix.Ti/^o 
[0018] 

***««o«rft«BEXtt, it ft i£ fi 



I « to J® < lT)8ig^fS]±t§^i:i(c 

L Q Sr « mW&*&ffi.m 1 Ok, S« P ±cOWLi* L Q * HI 1R *T S 0 IR ^ *8 2 

0k*r«B*Tl^£o 1%8§E X(^ / >^:<^fevx^M^/^->t^SffiP±(cg? 
Itt^PI, ffi f* ft & tt ttf 1 0fr6«*Lfc«*LQJC*Dja»Jt**P LOtt»«*A 
R 1 ^tCflSPiO- awe (SBr«C) iilM A R 2 ^S^t § G H {* &*Hc . ® ft 

8 1 e x s^Tt^^PLo^igfflij ( m m m ) <?)7tf i?6 o ^isp^ics^^r^c 

m f* L Q^S/cl, CCOS^Tt^^P L tSSP k CD RS (D j& {* L QStfg^)t¥^P L 
MtI)t)tE L*IIHT7X^M(D/^ - yfttlSPltCftBtSCfcfCcfcoTi: 

OS® P ^i^t^o 

[0019] 

gfc«izE-rsJ:9(c. ffilB»W"iB«Kn7 0*cJ:*tl-iH»f¥itiK:tt. JS^ft^^PLkx 
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'J^hf 75tOHK*«iLQA(|ft2h8 ( fit, XU»yh«7 5ifi«»C«. ft 
¥ ^ P L £ X U y h « 7 5 £<Dmicm#LQ*ffircLtc£%lC, * <D X U -y h« 7 5 CD j& 
{*«ft6ffi,t&3±®7 5 Atef**Lfc«}&;&Rft£-rSfcft©*iSI»£8H**j«-rsi««[ 

[ 0 0 2 0 ] 

Mfc«tt»HEXtt, *3 ft « P LOlSiBfflJfCBeH^nfcHSIEXU -y h #t 7 5 *f L 
[ 0 0 2 1 ] 

* * m & m T* » , DtilEXt LTVXi'MtifiPi^^SSlSlKfe^SS^lcS 

j£ ft 3*11 ft 21 B (f IX4t->^Xf7/^) *ffiffl*S*^*WK:LT»il|ll-r«o KT 
©WWCfe^T, 12B)t¥«PLO)tiAXi:-atS*i6i*zi»^, Z 66 * ft (c H IS 

ia^inifcsia^7?(6i ( ^ ^ * ^ ip] ) * Y m?5fa t? % 0 &tc. xm, y mk Rzszmzt> 
oco mm cmm) Xfazztx^n, ex. by, rv e zisfa tr s. c 

[ 0 0 2 2 ] 

IB Ifl 3t * * I L tt. 7tMlcfcO*ttii?nfc^« ( U - -»f fcT - A ) L B^Dt^E LICI 

Zmftm(Dmm ( g «t % h «S, i ft*) K r Fx + i/7b-f^ (ifcS 2 4 8 n m) I? 

<Dj§2§^ft ( D U V ft) A r F:t*->Vb-+Fft (»g 1 9 3nm) SCfF 2 U-if 

X (Ml 57nm) 3? © jfc £ * ^ (VUVJt) • ffl ^ 6 *i * . **«5««8*£:*^T 

[ 0 0 2 3 ] 

{* L Q IC it ffi 7 J< tfm ^ £ tl £ „ 7j< ti A r F x. * i, v U - -if ft 

r FX+->YL/-Hf?t ( i£ g 2 4 8 n m ) I? © ifg ^ ft ( D U V ft ) t,^i@PlffiT'fe-5 0 
[ 0 0 2 4 ] 

* * M SHC 3 ft M 1 «, A r Fi*->VU-+Fft (ftfi 1 9 3 nm) * *# ft f S 
^ * ^ U - ^ ft M T? £ o T , f&J AS =g B C O N TK«fcoT J tOU-+f«}t<0*> • * 7 •>£ 
> 4> >i> ig S , X ^ * h /I/ ¥ ffl *I , Sa*^<93gLi§IiSIS^^$iJ®l$tiS„ 
[ 0 0 2 5 ] 

mmxmjk i nt x ^-^mj&ytmm 2 , ^7"t^;k>t ^i/-^ 3, jib m $ m □ 

& *? #E 4 , Ul^-ft^^6, 8, 1£7X^7^>F7A, SJIl? X ^ 75 ^ y K 7 B 
. 5 9-9, atfayfy^i/yXSOlSiiTl^, * * S(S T* , * 7 7- 4 ±) )V 
Oryi/-^3i:LT75-i'7^l/>X*iffll^ft5tf, D7 FS ( ft ffi K *f 3* ) ^ > 
fyi/ "*< &^ N «@ffift^il^l?T-2&oTfc<k^ 0 If-ASUfcft^^rtfCfc):, ft £ 
1 T* /^7l/ X ?g ft £ *x 7c U - ^* t£ - A L B © 0Hr ffi ftj , a£U-->ft£-AL B <D ft S§ f£ ^{c 

^tfi/y>KijA;l,UyX^i;-Ai*X;^^f^tftiT^S 0 *7f^;K>f 

BcDftSg±lcieS£n, ^X^M*19-ftJ!BM[#*-Z»i!gWr*ft4i>»c^»<Oj^)ttii[[ ( ft M 
ft* ) *^ 6 & 3 ffi ft g£ , tiit>S2*}|6I4ig)StS. 
[ 0 0 2 6 ] 

^7^^*7l/-r>^^-^-^ 3©»tmR!|«{jSiIj©3fi#tef±, P3««gl5W7b>6^SBg^^ 
)1 1ST © R ffi? P,S] p 6 & 3 P,8 P 3£ 9 (jSSfi&O) » /h**P3JBBBP*»6*0=ik-U>x 
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(SHR I N C ^ tl*tfn§QliSS0fl|??)) II^EE^nTt^o CCOfiSB^^p^p^^, 

iS4(i. m ffl m m c o n t ic & o ffl ffl z ft z> — z m <o mm £i m 3 i^^^rm^^ft^ 

J: 9(c ^ o T , cnfc<fc0i/^nfrOBHn«9tf»JfcftE Lco>tg§±tc}§iRtfHc@HS 

Z ft Z> o 

[ 0 0 2 7 ] 

KTO^BBPSK04S4«:ilifiUfcS^^E L co ft ± tc, K M m & 'h * < M i& m & ^ £ ^ 
^^ft^^T'JU-Tt^^ (6. 8) ^SEi^nn^o i$7X^77^y F7 AtJ:, 10 

>K 7 AOififtfcjti^lRl ( X ffi 7i fa ) Stf Ctl^ESt^^^S^fS] ( Y 14 ^ fa ) 

I A*M*cfBiJ|fi-r£e:£fc:<fcoT, ^S&a5»OB)t^56±?tiS «): 9 tc 4-3 t^5 0 * 

fc , * * ss s -e > ojivx^77^>K7 Bti, «i a? *r § ^ m ft s»j o <d m m m. m 

7tEL<0^gg±K:te, l)tl/yX3 2, Stf)i«>|«TiJt^g<, 10*11 O/^/l/X 
56)t«:«m-r*fca6tcSS^^JCaFffl»»**'r* P I N §y 7 * h ^ f * — KHOS^l?^ 20 
e&^-fV-r^U — * -tr V It 3 3tf8EISnri/>5 0 
[ 0 0 2 8 ] 

c co J: 5 frc l t m f& « n w 7t ^ i Ltoffffl*ffi*icsiits >t M 1 ^ e> ^ ^ 

^ ^/i/^v^^u-^ 3 §p s < a #t -r § <k $ ic^cDmmj&w&mmz ftfc'&^ * y 

ffly ^ ^ ds l co m m ) *c 2 ^ ?t as # tn z n s 0 c <d 2 zzytmfr % st n 

fc m ¥t yt e l I* , iw^ffHP»D« 4 ±ot^f n^ogBpsRosiaufcit, 2 iii * 

£ < JK W ^ /J» $ ^ If — 2* X :/ V v Z 5^A«t§o C CO l£ — X ^ U -y* 5%^)ib/c 
B ft ft E L , ffl 1 D U — UVXe^STH^vx^y^-Y^h^ AOffiJgOffiPfflStf 30 
"Hvx^77-{>F7 B^a^Ufcfg. 3g 2 U U — U > X 8 *II L t = 7 ^ 9CJ;o 
T«B«:iITSii:Jf 0 fttf 6n5o 9t£cfcoTft&*IFT Oft &f £ n fc §1 ft ft E L 

(4. 3yfy^i/yX30^lt, -^x^x^ — is m s 7 \c & n ^ ft Tc ^ ^ ? u ±. <d mm 

mm i a ^ & — * m # # t? m *r ^ • 

[ 0 0 2 9 ] 

y 3 3t§S^tl, -YV^yix — 3 <D ft ^ ^ SHE . ^ ^ ^ CO 

tf — ^ * — ;i/ f mss&o* a / D^^gg^rwr zm^mmgiw&ft- it an s b c o n t k 

{ft IS * tx £ 0 * §H »S flg !» T* , -TV-r-^U— ^«tr>Ht3 3 co ft $J {B «: . » ft B SU ffll fc: ffl 

-r > t y L/ - ^ -t >+fcoffi^j ^^F^iT^cos^t^^e-n^com^ ^ tcs^i/^r*i6^> 

[ 0 0 3 0 ] 

VX^Xt^ — M S T tt . TX*M*«fiFlT»»RlffiT'fer?T, ^J^tf^X^M^-K 
0, U S T DJCcfc 0, JS^Tt^^PLcOTt 50 
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fi?t$5o fit, 7X^Xf-^MST«, T X ^ — X5 5±^X$fil7?faK:Jg^£n 
[ 0 0 3 1 ] 

^ 7c 75* r«] o ffi b , st/ezTS'^^fHifEft (« ^tctottte x, 0Y75r^coiHiSftt>^c? 

) ti U — If T j$ It 4 2 Kl cfc t) V T ;b # A T* gt iffl £ 4a . H-ittltt»J»81C O N TfCtU 
^^n^,o M»»BCONTtt, U — If =F » ft 4 2 0tt»IISSJcStJ^TTX*Xf-y 10 
Ig ®J ^ g M S T D^ISKj-r^cl tt'VX^Xf - M S TtC^jt^nTt^^X^M^ffi 

[ 0 0 3 2 ] 

ot^ot, ft a ah c a « p fij ) tRtjenrcft**? c v x ) 6o^^^^^co7t^ 

ift'ifiicSntl^o **»KJB^*c*5l^T, Jg^Tt^^PLte. 01 * Mf 1 

/ 4 & £ Wi: 1 / 5 ^^/J^ T £> ^ 0 &*5. SK)t¥^ P L ^IliiS^St/ffi^^^^f n 

[ 0 0 3 3 ] 

*^S8^ilOS^7t^^P LO«ffifflJ$tefiSg|5£>Jte^ill^6 0(±l/>X^;l/6 2 T « * 20 

nrt^So 6 ottW©*Ko»**?«4»«p KT«*snt^s, kt 

<o ih wic ^ T , ^f^PKtc^^^n^cig^^Tt^^^ 1 ^: rg^^f ^*{*mp lj tm 

*jk&^teM P LOgifSP KcO^^SP^Tt^^^e 0*Rj?lfcl/yX-tr;l/6 2 jffi *6 « 
i6 1 K ckoTlJS*nT^5, )t¥*?6 0JC(iffiSSB«A R 2 © »«: L Q ^ 8tt t S 
o 6 OtttET?»«Sht^So «5«7j< fc <D*fttt#JB^<DT. 7t¥i?6 0 

©**)S»ffi6 0 aOSlJiffilciSftL Q4ffi«?^S«l ttf-PSSo f ft t> "& . 

g8 IC *5 ^ T ti )t ^ * ^ 6 0<D?£{*}gfcfeE6 0 a ^(^SSlPte^iBl/^ffitt: ( 7j< ) L Q 
tSi^lCLT^SOT, ft*«?6 0O»*S»iS6 0 a i»* L Q t 0««tttf B < 
. )t*}|S?6 0 kSfiP fcOBOJtiS*** L QT»*li:i(fttC fc^"P*«o ft*^ Tfe 30 

Be o ak:«*ft a mm it) mm&MLT , wlw l q t comftm* o is & £ 5 it 

fe cfc ^ o 

[ 0 0 3 4 ] 

IfiXf-^P S T(i, I«P*fijf LT»inJffiT'*oT, X Y X ^ — V 5 3 t . X 
Y X t — V 5 3 ± (C Jg ffi * n Z^;b hXr-^5 2 i *^ A/Ti«S htt^So X YX 
"T" 5 3 fc* , X t* — ^\ — X 5 4 0±S£D±7atC^^^O#fgltt^T U > ^ t* fe § ^ ft 

HI S (X7^7U y^) *MTif»«l$J$SnT^5o XYXt"* — v>5 3 ( S 1£ X t"- — 
S> P S T ) lixf-y^-xs 4©±iBK:WLTJf8)lll$»Shft«l8 , P, y — T — # 

»t«tr»*xr-s;«i!i8iip s td^^o. mmytm^p l <oytib a xtemm&spm 40 

X -r — 5 3 ± (C Z f ;l/ h X f - 5 2 ft* ft 4R £ ft . Z^/l/bX^ — i? 5 2±fcgfi,t;l/ 
StiT^So Z )\, h X T" — V 5 2 fcfc , Z> 7 ? 9- zl zc— Z & K> , Z $* >3 f«K 0 X 

-^8i8iP S TDttS]88BCONTIcJ:DI6i|iSft5o IfiXf-^P S Ttt, Vk 
at07^-^x^ffi^^t81LT, S«*P<£>:7*-;*jxffi@ ( z ffi H ) Rtf«»ft*»JW 
LTlffiPt7)iS^^-h7^-*X^S, » tJF * — hU^'J>y75T^T*S®>t^^PL 

[ 0 0 3 5 ] 50 



(10) 



JP 2005-116571 A 2005.4.28 



h 5 7tffitt5tlT^5o ffiW]*7U — h 5 7 tt a « * ^ 5 1 tCfSm^nfcS^POaffi 

- h 5 7 tccfc os^Tt^^p KDTtcigftL Q^{s^-r^c fc # T? * * o 

[ 0 0 3 6 ] 

l«Xr-S/P S T (Z?-;l/bX-r — ^5 2 ) _h *c fcfc « 4 3^Stte>tlT^§ 0 S 
> g»i4 3 K *t ft -T § fit e tc t± U — if 3? It 4 4 tfKtt 5tlTt^o » ffi X T- — V P 

5 T±OS«P02^SSlPlOffii, & til $c ft » U — if T j$ st 4 4 «fc 0 'J 7 /H ^ 

v ft ffl'j 2 n . st so *a m i* f&j n s s c o n t ic m ti $ n § 0 m m m m c o n t « u — if t 

It 4 4cOftSiJ^^tca^l,>TU^r^-^^^#t?S^X^-v ? |g®jSaP S T D fg fft 10 
[ 0 0 3 7 ] 

S: /c . DfeSlE Xti, IffiXf-^P S T ( S WL * Jl> # 5 1) tc$J$2ntt>saiS 
Pco^®cofuH^r^ttl"r^>-7^--^X^m^4 5^{fiK.Tt>^> 0 4 5 (i 

P X^Wi LfcHijIB^Wffl7t^^S*f7t^:S^:T £ § 7t gf$ 4 5 B kSf^Tt^o :7 * — # 
XftW^ 4 5 7tS154 5 B) OS^)B*(iMW8BC O NTtCffl^SnSo ffrj 9? =g M C 

ON T(i7t-*X^ffl^4 SiD^tfijgSlCl^^T, S1£PgSOZ|ft75-ftcOfiL@1t^ 
*«fflt5ilfc^Tt5o £ . ^7ta54 5AJ;f5}gSS(col^aiffl7tm^S*t"r^C^(CcJ: 

ttS^4 5 co Jf| j£ £ LTti, 0U * «f M *F 6 - 2 8 3 4 O 3 ^iifUHtC i^S tl t O 
m ^ £ C t & T ^ Z> o 
[ 0 0 3 8 ] 

Ha^BCONTli, j£ 3tt 8 « IC , S:7 , d:g|54 5B^^co^^-rnffi^ ( ^ :7 * — Jj 

1ft gf$ 5 6 A ~ 5 6 C*ttySfiXT-^B»8H P S TD^^LTZ^;l/hX^- — ^5 2 

oz$4^ft^\o^»j. m.zf 2 yzftwicmffi (ex, e y 75* ft o [hi $e ) *w»ts 0 -r & *d 

^ . W»8iCONT«, ^^7^-^jX^ffl^4 5*fflt>TZf;l/hXf-y5 2 <D 
©J^rSiJ^Jf^C^tCcfc^, J§^)t¥^P L^Siffi^IffiPOia^^ilWJC^gi^^ 
^t-h7t-^X^a^-h U^U V^^llfTt^o 30 
[ 0 0 3 9 ] 

T^^X7?^oate7'^^^>'h^4 6 ^^ : ^p > ^ lTl ^^ )c> 3;/c. VX^Xf-^M S T 

^^ffiT^^x^r^-r^ > h^4 7 ^itt^nti^o * ^ ss 88 « . £ <o z ^ ^ 

>b^£LT> HI #ftQ. ^ CO T 9 *< * V h "fe > it , t> Ki> £ F I A (Field Image Alig 
nment) 2£ fts ffl ^ 6 n T ^ & 0 & *5 . «1£Z^^;*>h^4 6<D#t/££:LTW:. #»J x. fcf 
P*1 ¥ 4 - 6 5 6 0 3 f ^atcBS/TNSntt^ tO*ffl^SC i: T*#, ^X^T^-Y^V 
h 2£ 4 7(OHSiLT(i, ^S8¥ 7 - 1 7 6 4 6 8^4^tcF*1^£nT^£&<D;£:ffl^£ 40 
C £ & T* ^ Z> o 
[ 0 0 4 0 ] 

£ o JS«*t¥^PLte. ^{f[PKtC«^^nfc«S(tfc (CCTti 1 Oft) ^^^^^6 4 
a - 6 4 j *$A,"P*«Stl*fi»)e***(*M P L h . S^Tt^^P L (D ft* ffi {»J ( £ « 

p«) ta»3t*»*#MP l fctt8iitc»tf6h, u 6 2 ic&mz tlrcy^¥m z ?■ 

6 ot&mx-Ti^&o tzmyt^m p L^mf&T^>yt^m^e 4 a — 6 4 j <o ? . ^<d — 
sp. ^^^^^^^6 4 a. 6 4 b « . ^n-rn^t^cDggifi^^ (^j^i^tfoi^/^^^) 

6 3iCctoT7tlftA X 7? ft & X YffitC»^S«»75ft*Cfi/hfflij!lRl«BtC«|ritSnT(/^ 

o &fz, )t^if 6 4 d, 6 4 eO^, 6 4 f , 6 4 g (7) « , ^n^tl 50 
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mmvim t nrcm i . S2sbebs6 5 a, 6 5 B^igssnt^§o c n e> m 1 , ^2 

SB165A, 6 5 BKti, ^B/fxO»Xttl6«ifr 6EE*H»«i 6 6 *^ LT * U - 
V ft 5v ft ^ i^tf K5^x7tf«t&SnSc):5(:S-3t^5o 
[ 0 0 4 1 ] 

* n ss » as -r . &fg®j^^6 3tc^^e>n^sgi(j®js (ggKjift^cDigiss) a » i 

iSISISBCON T*60t*lcei:TlS«1SttBB«i6 7K«t OMlBSh, £ n tc 
£ o T , «IBft3*3SPL*>»g««ftt, W * tf , ft ® ft S , ^ffi^ft, -xwXh— >a>^ 

yc^&P LO«»»ttoSiEnI«64i!Si:»«;tS©tf, « IE # & ■ ft «s m W tt <o a Si *c 

[ 0 0 4 2 ] 

Zf 2(i, 3O0ZfitIlg|55 6 A, 5 6 B , 5 6C ( ffi L , *K ffi ft 

ffliJtOZ{&BSg»jgP5 6 C ^ g! ^ ) 3±t 3^T'$J$?nt^5 

o cn^cOZffiBSggjgP5 6A~5 6Cti:, Zf;bhXr-^5 2TBOfnfno5jt 
tiZtZBtK^^P L (DftmJjfa ( Z 7? ft ) tc54±z:bT|gKj*r^30C07'^^^J:--^ ( 0»J 
*tf#>fX=l*Ol/* — * ft if ) 5 9 A , 5 9 B . 59C (fib. 0 2 Kl *5 # S « ffi HffllJ <D 

aX-^ 5 9 C(i^Fi^) £ . Zf 20ZfiEia^5 6 A, 5 6 20 
B . 5 6Ctc<££ZjWi73ftcQlgfi|j» (3*P{ftHfre><Q^{ft) ^iffit^xyn-^5 8 A 
. 5 8 B , 5 8C ( fi L > H 2 tCfctJ"5lfiffilHS!l©xy3-^5 8 0(4^0^) £ ^ A, 
T'lfiSSntt^o CCTXVXi — ^5 8A— 5 8CkLTCi. 04 A fcf ft m S X t± B M n 
ia4HOU-7xy3-jTtf«fflSnT^8 0 * * MS » » T tt , ±tST^^^:n-* 5 
6 A . 5 6 B . 5 6 C(Cj;ot, Z^;l/hX^-*v ? 52^:7tfftAX7?fp](Zffi75"|p])atf 

Ttw^ssg-r^a (xyb) ic#r*«»»iRi"rftto-50x, eYTjfttcigifj-rsggfjijg 

■ tfitfShT^So £ fc , xy3-?5 8 A-5 8CT»H(Sn8Zf;l/hXf-^5 

2(DZ{SHSg»lg|55 6 A, 5 6 B , 5 6 CtC<fcS&£^;£<DZ$A;£|nJ<DigS!lS ( * *P 

£ <D ^ (4 3 ) «ISliiCONT(CUij]jn, KiglCONT^, — 5 8 

A ~ 5 8 C O W- iffl *g S lu S -3 T > Zf 20Z|ft75*[p]OteBSt/U^U> 30 

[ 0 0 4 3 ] 

« 1 1IC««S1 2^MT81^n, C <D R f* « «& SB 1 1 fr6aUJSftftj||*LQ 

%S^P±(c«±l&t§«$&y X;l/ l 3 i:*I^T^5 0 « Jte y X /!/ l 3«»ffiPco^ffifc 

So a? « *e a* 1 i (osif*«fefifftt9iw8ic on Ttcj; o»»sn, aastcoN 

T «: « f* « *& « l itCcfc*S«P±*cW^S*fflWH»fc0<O«(*«ie»*WJW^«"e« 40 

S O 

[ 0 0 4 4 ] 

ffi f* B iK B *t 2 o , B*fflaW*dtrWfioWIHlK:*^Tai53ie**P L £ » « P fc 

O^0igtt:LQ^[H]ijXt§tiOT^oT, SIS P OSiB t ifift L t IE! ? n El K / X;l/ 
2 3 £ , HI 1R y X ;b 2 3tC[eIiRW2 2*/t-LTg^;*nfcffif*[5]iKg|52 1 t«I^Tt^ 
o i& ft !hJ 42 S$ 2 Hffi#y^*ttyftffilS ( !R 51 m m ) > Stfls|iELfcil£{*LQ«:iE 

gf^^y^l^t/uT'fflS^titfeO, *OBftttiWai8BCON T»cMBP?ti*o JR 
ft [h] iR Si$ 2 l oRffi^^efttSC t), SfiP±©iK#L Q«0iRyX;l/2 3*/^ 

LT(E]iR^n^o Lt, BJfcBfifcftfflsKVT/fcB: S)t8SEXtf 
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[ 0 0 4 5 ] 

&*5la|iKflF2 2<&ifc*, Rf*WfcttIsliRyX;l/2 3tHffllfifcOBI*C. IhI JR J X )\s 2 3 

p±cD*£f*LQ^g&3iiH]iK-r3i^. ?Sf*iH]iKa5 ck^^) 2 1 t*iz, s^LQ^^^jiffl 

<om. fa ( ^ m. ) i:i:tK:iH|iR'rs«iH*^i;*nrfl6ttWfc*fc«>, cfcoTE! 
iR y X ;l/ 2 3 ^6@iRSnftK*L Q i:a*fc4»8ttsc fctc J; t), JSS3MciKf*LQ 
tfSALT*OKS*tfa»T5§(0^»$(0SS*Bjht5Ci:tfT*f 5o f& [h] iR 3$ 

35 1 1 micmz tin <* n £ 0 

[ 0 0 4 6 ] 10 

& . 7& {* {« *S $t «l 1 0&O : iK{*l§|iK««2 0tf:, LtcSLT»ilT5 

»«ftT^So cn(c<);^ mi*<&f&mm 1 oao f «*iHiJR««2 0'r*fei:fe«wi^a» 

ft ¥ ^ P LtfibSCttfft^o 
[ 0 0 4 7 ] 

mfci&i&mm 1 o&tfi«»[HiiRii2 oi:j§K7t¥^p L^g^sgiAR 1 t 

©ttiB«t^t¥BH'P** 0 fig)t^^P LOg^S^A R 1 tt Y « ^ irI »«: JIB fi )6 
»« (X'Jy h«) £ 3: o T *5 0 , ^OK«SB«ARl«:XW75flR]tc«CfJ:5tc, + X fflij 
[C3^0«f9yX;H 3A-1 3CtfBiStl, - X i(C 2 OOIUIR / X;l/ 2 3 A> 2 3 
BtfSIShTt^p fit, *& y X J\s 1 3 A ~ 1 3C(itt«Sl 2*MTiSft«l& 
OS 1 1 *C g ^ 2 ft , @ 1R y X ;l/ 2 3 A . 2 3 B © iR © 2 2^^LT^i*Ie]iRgP2 1 (C » 20 
$5? £ ft T £ o * ft , tft y X 71/ 1 3 A— 1 3 C klHllR/X;b2 3 A, 2 3 B^IJtf 1 
80° IsieurcffiBK^T, fttt/X;M 6 A ~ 1 6 C <h , lE]lRyX;I/2 6A, 2 6 B £ 

^EBsnn^o « *e y x ;i/ i 3 a ~ 1 3 c ^@iRyx;i/2 6 a, 2 6 b 1 1* y tAfifa 

fc: Sg 5 tC K ?U S ft . «IS/X;l/1 6 A - 1 6 C t @lRy X;I/ 2 3 A, 2 3Bt«YWl7?rRl 
fc: 32 S *C IE 5U 2 ft , « y X ;l/ 1 6 A — 1 6 Cti^J&f 1 5*^UTfl£*(c«ieSBl 1 tc Jg 
£t £ ft , HI lR y X ;b 2 6 A, 2 6 B OH lR If 2 5^/>LT?Si*Ie]iRgi52 1 fc ffi fil £ ft T 

O 

[ 0 0 4 8 ] 

m4te, SK)t^^P LCDlSt^tt (Jt^Wrtt) OttfflHcflj^&ftSffiBBffttf»J««7 
0«r*-r«lilS«lfiKHT»*So £IHI««-iH!lSH7 0 fc* . S^Tt^^P LOlftffiflflUlEBSft 30 
fc X V v h gfl 7 1 SttSX'J *y M5 7 5^^LTt£i£ft^^P L£:51)&L*:ft£;§ft;-r 

8Sft»9o*i*r^«, x >; 7 h is 7 5 ti , a^Ttf^p Losaiozf ;i/hxf 

— 5 2 fcl » I* £ ft T 3 o S ft 2§ 9 0 « . Zf ;I/hXf-^5 2 35 fC V> T X U ^ h 
«7 5(CifilW4ItcEi^n/c7t^t^ 7 6 ft^fSt^7 6^3ffi>lLfcft<Dft£&;£*fr9 

ft W Z> ^ ^ — 7 7 £ , ^ ^ — 7 74^lfc«3dU»t5)t*«?7 8 £ . ft 3* fj| ^ 7 8 
iiSl/fe)l£S:Zf;l/hXf-^5 2^3HCj££i£ftU>'X7 9 £ . Z^yl/hX^ — 2 
nanc|2tf£ft. ^7tbyX7 9^£<Dft<DftK*#r9lfiHf£^^--8 0 £ . ^^-8 0 
«riiiSbrc)t«:SfrtSS>tU>X8 1 £ , S«UVX8 1 ?:Mfc)t*S}tt§ftlga 
Ut^^^&Sft-trV** (SftfSI^) 8 2 k*i^T^5o 

[ 0 0 4 9 ] 40 
X U y h« 7 5 « , ^ffi«S7?^«^*^X«a5»7 4(D±ffi^5feSPtCl8:tteftfc^a 
A^?fre>£:£igft/gi7 2^ <^ O Jg ft fgt 7 2C0i^H. t^t>^^7XSStt7 4 <D _b ® 
? i& ft Jgl 7 2JMnoffl5»tcaS^&ftrcr;U^-«>A^^e>*«Sttffi7 3 £ , ft Igl 7 
2<0-WtcJBfiK?tl/-cfflP/^-yr*SXU7hffi7 1 h«:I^Tl>§o X U 7 h 7 

1 tCfcl/>Tl*j8Wffl«T s fe£#^Xffiffl5*t7 4 ^BfflLtfc!}, ft fcfc X y >y h gf$ 7 1 £r 31 

[ 0 0 5 0 ] 

W- S ft T *5 D . ; E-(Oi?]ia58 3iO±ai5*C«BHPaP8 4ft , «l3:tt6ftTV^o X U v MR 7 5 tt 
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* « # T * S <fc -5 f:t»4ffii*Slti/^o 

[ 0 0 5 1 ] 

^7X«g|5« 7 4<DJg/?5cW5ft£LTte. A r F x* S/T l/-if )t £ 5 ^ ti K r F^^^> 
JSOA r FX*S/YL/-1f)tH:»t5ifiT$tt 1 . 5 6, KrFX^^VU— If t£ *t 

s jg tff m a i . 5 i ggtfe^o 

[ 0 0 5 2 ] 

Tt^m^- 7 6 I* . Zf 2 rt 815 tC *5 ^ T X »J y h 95 7 1 OTTj icES^tl 

T *5 D , 95 « 8 5T««fShT^8 0 K^m? 7 6 * £3r L fc « «f ffi » 8 5 tt , dh Sf5 10 

8 3 (D ft mm 8 3 A(ca0WW6tlt^5o ;l/FXf-^5 2rtgfWC@2H£nT^£ 

^^«^7 6*ili®Lfc^«. ^7-7 7T^O)tK^I/f Ofttf en/ci, 7 8 

* ffl Sfi f So ft^M'f- 7 8 «: il ifi L « « , 2 <D + X OW OB It tc B « <* 
nt^Sji^U>X7 9tJ;oTZf ;l/hXr-^5 2<D^95tC}Mffi2n£o iM ft U V X 
7 9 j; o T Z f ;b h X f - 5 2 8P *C ig ft <* *i ;Tc ft W: , ^ ^ - 8 0K:£oT§ftU> 
X 8 1 IcS^n^o S«U>X8 1 ^OS)KU>X8 1 co±?JfcBEl*nT^S)t-fe> 
*82ifi, RfT^OfiIii^ffiot^-X8 6^lRi^nt^§o ^r — X 8 6 3* 95 
*t 8 7^:^LTX^-v ? ^-X5 4<D±B*CiS:tf£>n/'cj£S8 8<D±«Bg|5ifi#fc:@5£;£*i 

[ 0 0 5 3 ] 20 

* * > ^^-7 7. ft 3* m ^ 7 8 . Sffil)tUyX7 9i(iZf/l/hXf-^5 2(C« 
LTfffinIiTfel. 0 £ fc . S)tl/>X8 1 R ft -t? > ^ 8 2 %iRlfl L/c^r-X 8 6^3: 
it^Jfi8 8 ti . X ^ — i^^ — X 5 4 (C*f L TSIKnlffi t 4 o 5 fl 
[ 0 0 5 4 ] 

ft -t: > +>- 8 2 IC tt , ««3S:^«:«fifi<*mRlflEa:Jte«S8»* : F ( S ft * ^ ) > 0U * fcf 

7 * h • • a. - 7 (PMT, ft M ¥ tf fg ^ ) f ^ffl^6hS 0 ft -tr > 1t 

8 2^P,0)tif ^ji^ti, fl^ffll8i*^LTM»«lC ONTtc2 5n5cfc5ti:8: 
o T l> S o 

[ 0 0 5 5 ] 

St0T6So IS 5 ^ iT £ 5 , S»ft*»PLO»«#14*ttffl?-*IBfc:tt, & U ft 
^^P L X i J *y MS 7 5 fctttfiS-SfcttHt?. i& « «g #i 1 0 J2cZfWlW®lRmm 2 
O^rffioT. fiK3t*»P LOJ6«« (iffil) O***? 6 0 iX U y HE 7 5 t OH 
*CjS(*LQ«rSlfc'ro f Lt> fi»*^^P LOft¥*f6 OkX'Jy HS7 5 kOBlC 
iSft LQ^l/c tfc«ffit\ 88K**PLStf»fl:LQ*ftLftft (BK*EL) £ 
ftp 1* St M ^ M 7 0*«j£-r5XL> *y h 1fi 7 5icHtJtl§ 0 SfcCOt*OXiJ >y MR 7 

[ 0 0 5 6 ] 

86li, SFIf Itllgl7 009%, fi958 3ft95lC@HS2nfcXU*yh;K7 5;£tfft 

7 e^^^^t^^t^^mmm. m 7 it, x u *y h « 7 5 *±»^ e»afc?ffiHT' 40 

&43B6i:fe^ttt, S)tS9 OliBISftLTH/fNSnTfeO, §ft3§9 0£r*g/£ 

T^aaoft^st^&tfgBiaos'S. )to)tis±tc$5^txu 7 h«7 5 tc g t> is ^ a* « 

(ciBBShftJt**^ 7 6, J&zf^oiK^m^F 7 6tailft**S}tt*)t-fey*8 2 

o^^i^snti^o 0 6 &c ^ *r ffi n « it an & a 7 0 & t> t , xy 7 HS7 5 ts)t 

B9 0fc(OIBIttt«ftLQ*<»ftSftT^So fcl^T, fffi f* L Q » , 95 8 

30B8PS8 4fCtK6StiT^SXU *y h « 7 5<DTIL S ft #§ 9 0 <D ft g§ ± tc IE S £ 

n/clS(7))t^if (D^X U >y h fa 7 5 fC I ifi ^ffiS 1 1 J n fc )tf i ? 7 6 £ CD 

IHfcliSSfcStlT^So 7 6li, XU7 hfi7 5<OT»ffiHK:fe^T, flg|58 3 O 

^ I? ffi 8 3 A *C fR 0 t* £ tl fiS tt 8 SiCS^^ntfe^, fig tfc L Q . X U *y 

7 5, 95 # 8 5. & ft ¥ Ut ^ 7 6 lcm & tlfc&tB S PCSfc^nTt^o 50 



(14) 



JP 2005-116571 A 2005.4.28 



» K *i ^ T , ft ¥ * ^ 7 eiifflUJ/XfcctOI/S^nTfeD, ^«¥ffiffi^±^(C|p)^ 
TffiiJtlTI,^. ^ IT, «^FgI5«8 5CDrt/Sffi8 5Ai:, Iflf 76(011 ( ¥ t§ 
ffi) 76AtA'liffI-tftot^*„ «#g|5# 8 5 (± W ffi ffi SS ± (pI # 3 ^ fc 

*K £ ft, ^ © & gfl « 8 5 © B 8 5 B £ i& g|5 8 3 © ft |g ® 8 3 A tli^ftJftTfct) 
, UnSHm 8 5 £0 ± 4SJ ffi (XU>yh«7 5t(Dffi^B) 8 5 CtX'J'y h«7 SiOHK 

« o y > y * if ©a/ - ;i/ gp « 9 i # »* e ft t ^ -5 0 cntj: o, shs pci«ftsnft 

[ 0 0 5 7 ] 

X >J >y h 7 5Stf)!£?*f 7 6£:«^Lfc{£*$g|$«8 5 « % tSgP8 3 © f*| It S 8 3 A 
EJtLTilpJlt^ot^S, «^aJ»8 5*8j»J#»tSIB»!:tt, dbgP8 3©HDPgf58 

4<fcyft^JSt^7 6*«#LfcffiJ$a$**8 5 * g|S 8 3 (*l g|5 K 4f A L ( C © * X U y h 
tg 7 5 « IS 0 ft if £ ft T 1^ ft ^ ) , ^H^©Hj£a5*f-C«J$«*f8 5fciaaP8 3©rtgffi 
83Ai*|gt5„ Si 11 ?, MPf 8 4K^'J 7 h«7 5 0»«»ii$n5, - ?j , ffi ft 
g|5 # 8 5^n-r^{Cfi, XU -y h *g 7 5 % HSJ P gP 8 4 J; 0 1 0 W L /c S , iS If gP fcf 8 5^r 
ffl a gp 8 4 fl- L T §1 is & it tf J; ^ 0 

C 0 0 5 8 ] 

Sfc, I)^8IE Xii> X'J 7 MS7 5ig)tS9 OOtfff 7 6 tiDK^^^S P 

hx^bi o 4 t^ixt^s,, 8 3 Rzf&ftisti 8 5 <d+ xm<D§gi$iciz&m S P IC 
mm? 3 ft & % & i o 2*i»i$ti, -x«©aa5K:w:£iH!sp»c««E*-sigiKisftBi o 
6**»«sftTt>*. tit. sm^si i o oKii«»se i o i o-dastfsttsn, 

ftt&Bl 0 1 © fib AH # » IB # l 03*MT««|S8l 0 2«C«ttSftT^S„ « « @ 1R 
881 0 4 fC « |h| l& g ] 0 5©-4»g|5^Sfi«|Sft, ilKf i 0 5©fte«Sg|5(i^^l O 7 £ 
;OLTlH]HXS5t8gl 0 6IC«I?nt^«o £ ft , 1 0 1 & [si IR g 1 0 5©^n^f 

ftoa*»C«*©i«gS*|IBEB-rS/^l/^l 0 1 A , 1 0 5A«iRlt6nT^«. f& # ft *S 
ggl 0 0 * ** Is! IR ^ B 1 0 4, 0 1 A, 1 0 5 A ©id ft (i M 8P =g B C O 

NTfCfcoTfflWSft, frJfP^BCONTfi, :ft6%l»LT2B S PKSt8«» L 
QO«lftaffiiR*ff 5ciT, ^fSS P4«#LQT»ftt. 
[ 0 0 5 9 ] 

C C T , WTOKilCS^T, »»Jl6?«PLi:Xi;y HS7 5iOHKiftSnftL 

qic & iTBm? tizmmmmtt 1 jtmism a i j t , xy7HS75ts«S9 

0 (ytmmT 7 6 ) £OP E 3tc^fc£ftfc&{*LQ{c<£oTm^£ft£?&«S|i§«;£: r ff| 2 i$ 

»S«LA2J tjs^^-r^o 

[ 0 0 6 0 ] 

ft *5 C c -p » , »»HSgfl OO&tffgttlHllRgBl 0 4^r1$oT^f*LQ©«^R 
tfteiilX^tT^Ci;-!?, X 'J >y h«7 5 t ft 3* IPs ^ 7 6 £ © f?3 © £ P*g S P»C«f*LQ*SSfc 

& <* ft £1 B l OO&tffSteigiRgBl o 4 ffRlfDtSIE 

xcommmicts^rmteL Qtz&m s p ic m rz l r & < t ^ rz m m i> mr* & z 0 c © 

* - PJAtfX'J 7 h«7 5*iDiaS8 3 (Zf)l/hXT-i?52) «fe t> L , ^^SP© 
*f*LQ*ffiJWW»cSE»t-a«fcdK:LTt,J:V^o - 7=f T* , 7&<*ft*S£eBl 0 0&tf»{*|5| 
•R $1 B 1 0 4^r45-DT}gi*LQ©«$&S:r>*[s]iR^ff5C^T', P K (i f (c li ff 4 ( 

m ft ) fSf*LQ«r^fc-TCi:^plffiT*S 0 S , «^tfXij7MS7 S^JKfi?? 
63r{££3fLfc:{S*#gP**8 5 >£r [fi gp 8 3 (Zf ;HXf-->*5 2 ) 6 "Tig fc , f& f* 0 1R 
■ 1 0 4 T* £ P£ S P (DWiW L Qtt®lRLfz'&lC, X y >y h« 7 5 ^ ft ^ HI ? 7 6 ttUft 

Lfz&ngutt s 5 c t ic «fc o , ittLQ^iffl, fRtt-r* c t ft < mistttMttn ? 

[ 0 0 6 1 ] 

H7K*'r±5lC. X y y h « 7 5 ti , ¥ffiSS^jg^©^^ X «g|5M74©±®tti^ 

SPfca9:tteftfc^DA^^e,fts®E^JK7 2 , ^- © & ft Jg| 7 2©^ffl. ft fc> *> # ^ x 

«J gP 7 4©±ffi©?-£ffift|gi7 2«no»»K:Ktt6ft«:7'yl'5=.'>ASSF^&ft*S» 
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§17 3 t . mytm 7 2 <o — a* ic^is^n ft imp/** — > t* & £ x u >y h as 7 1 £*im?lt 

X U 7 h S 7 lSr38jSWTGET*»5o X 'J -y h 35 7 l«YW75 , iRj*S¥7?rfti:"rSffiJB« ( 
l^Stt) CD X D >y h T* o T , m^®2 D^tlTt^c 
[ 0 0 6 2 ] 

m 6 ICt*-? £ o IC. X U *y h IS 7 5 <D )fi (i . C CQ X U <y h IS 7 5cr>i&f£Mfel!ffi£;£: 
6±ffi7 5A*Cf**Lfc«?a*»a6'r*fca60«8lt*jac*Bl 8 0 M If <E> ft T ^ Z> <> R» 

£ K 1 8 0*4. figTt^^P LOjfeiSgpcOTt^^^e 0 <hX'J »y MR 7 5 £ <D F^ tc 
fifc^tl/cS 1 fl£ » ffi « L A 1 O i& {* L Q*fc:iK8it*£li)cL, tSLfti»*X'J <y 

7 5C0±ffi7 5 AC3T§C^(Cj;oT, X D -y h « 7 5 <D ± ® 7 5 A fa M L ft ^ rS * 

b& i£ ^ 0 ©^t^^^ai so « , « <* it & a: 1 8 ltc^-co-ffigp ( s ass as ) ztmmi^rc 

HE S SP 1 82i:, BB « SR 1 8 20iS35 (Sfcffigtf) }g £ *i ft y X ^ a$ 1 8 3 £ <!I 
tt^o y i 8 3liX'J 7 hS7 5iS«l:EfiShT^5 0 * ft . SE^gPl 8 2 it 

Zf;l/hXf-^5 2 iCKOf^t^nrv^o Lfc^oT, SSXr-v^P S T ^ ^ 1ft 
I ft t t > IE^gf5l 8 2& tf*<D$tefflSWCffiDtttte>ftftyX7l/8Pl 8 3 t± X U \y hffi 7 
5 d: ^fetC^it^o "T & fc> -5 . S fix X 7" — S^PSTtfgH&LTt). / X;l/gP 1 8 3 <h X 

u 7 htg7 5 ^otssfiiiitif *mffimmic$5\,^T, ie g as i 8 2 u a as 

83*xy7HS7 5t8tlTfe0, /X;l/»1 8 3 tX'J y h« 7 5 kitltV>8o * 
ft . 8 3 <£) ffi P 1 8 3 Ate. fiB)lf LO«¥*f 6 0 tX'J 7 MS7 

5 ^ O HI fR «: L Q ^ JS ft U ft t. Z K , ^CQ*£{*L QtCj;oTJB/£2n£ffl 1 ?2 nil fc£ L 

a i rt»tciEi?ns jj-jfc&ot^So 

[ 0 0 6 3 ] 

sratitfflgi7 o*ffiotj2K*¥^p Lo^t^tt c s h « , & & « ) * tt »j -r s 

P§UC . fiJffll^HCONTW:. SftXf-^P S T^illT, gK«¥SPLi:X<J7 
h«7 5^Wfi3^§ (oS9B5lcSt«!8(L-r5) 0 fit, ft {£ *S Hflt 1 0 & 
t?«ftE|iR«#l2 O^r^oTS^Tt^^P LcD5t^g|507t^^^6 0 £ X U >y b *x 7 5 t 
<DmicWLfaLQ%:mtc-?o Ctl^MRLT ( & £ ^ te ^ <D ]|tj X te flHC ) > 
T tt . 0 ORtfiSftHliRil 1 0 4^:^oT. f TtgS 9 0 if 7 6 

£XU *y h « 7 5 fc<z>lfflfc:i«ftLQ*8!ft-ro 
[ 0 0 6 4 ] 

s i sssiSL a i sigfltifeft, ffi ra « tt so id * ?t 5 flu t c , aigicoNTti, 

« jft £ £E B 1 8 O^r^^T. X U >y MR 7 5 <D _b ffi 7 5 AICW3B Lft«i8*RSt5« 
rSRfc^l&fFSrfifSo ^Jfif^SCONTte. « Sft £ i§ S 1 8 00}&ft{tt*&a5l 8 1 «: ffi » 

-r ^ 0 ft « as 1 8 i^^te, »a**«>6n&*i*LQ3V3a8ffisn*o ft « as 1 

8 l^e>3ltB*nftffif*LQ(±iBWgBl 8 2«:/rLTyX;l/gi$l 8 30fttHP 1 8 3 A <fc 
f J*m$n^o /X/l/S 1 8 3 <D Rfc tfi P 1 8 3 A « ^ 1 jft g 4£ L A 1 rtastCgHS^nT 
i/^ S ft 46 . ffi P 1 8 3 A £ If! 1 *&@Sti^L A 1 S LTiK* L Q ^Stti S C i: 

«fc 9 . R 1 KSfRM L A 1 0*#L Q tte*«*«4rtShSo ®ift*cJ;9mi?grSi3i*£L 

a Ko»*LQtfiinfisti5o fit, idcsnrcffi*LQ(oiffi^xy 7 h«7 5o± 

ffi 7 5 A C 3 fc § C ^ C 0 > COX'J 7 h«7 5 01B7 5 A©5?g 1 A 

l fc: » JS T * «H « (-Tft^^jffittffittffi) tcW«LT^ft«rS^»SSti5o ± ffi 7 5 A 
ckOl^^^nftMrSte. ffift L Q d: d: t ^jg*(p]iRffl« 20<?)[p]iRyX^23J:^lH]iR^ 

*X£ 0 (1 9 LT, X'J 7 hS7 5(D±ffi7 5 At:Mtlt^/:IiSaD'$ 1 iiS^L A 

i Comtek <Dm.i& cm i mmmm l a i <omt*tp ic&misT ^ z>m t m&&&) m ir y 

X;V2 3cl;0[5]iR^nt^i^n§o 

[ 0 0 6 5 ] 

C C T* , y X as 1 8 3^6«U*n51ftLQfcWLT, ^46^^JjaS^:SSUT^< 

ckffffSL^. s ft . is ft « «g a «t i o <d & m s x )v \ 3fr6««?n5is#LQii:t 
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[ 0 0 6 6 ] 

* n m & m T* ti . iSft^^ii l 8 OO / X;l/a5 l 8 3 , X U *y h ^ 7 5 ± ® 7 5 

A <0 5 . X 'J y h « 7 1 tC^^TSffi^^T^^a^att^ntl^o « ifit £ S @ 1 

8 0 X U >y hS7 1 tcWLTi«iS?:ST§CfctcJ;5XU y h gf$ 7 1 lcftiL/ctfi% 

Si * tc Rfc £ T* # £ 0 Ifttfot, xy^h»7l*ffl»r*ftttftft«?-*cfc3&<Sft 

co a s » t± » ?a » l * -r f®«t^^^^i 8 oticcogiajtcwbttiss^a 

[ 0 0 6 7 ] 

X U *v hS 7 5 CO ± ® 7 5 A IC I T ^ § t rS^ ^ o fc fl, SIBSfSCO 

N T (2 , S ffl « W »!l » ft * ?T 5 o ^ ra ® CO ft SO B# *5 V* T , VX^Xf-^MSTCIi, 
ftiSrsttSBOv— ^*«*fcvx*Mft^«f*nTV>» 0 aDSiCONKi, J«R AH ft 3* 
2£ I LtCcfc?) VX^M^I^tKE LTlBflt^o S3 I B it 8ffl V — * N S^ft^^PL, R 
3*l«»««LAl©»f*LQ*r^L;fcft ( M ft ft E L ) , X 'J y hfi 7 5 l:I«Stl 
£ o *OXUyMR7 50XUvh»7 1 * iS ill L ft 14 , S2igf«L A 
Q^Mt)t^l^7 6 (C A ft £ o 
[ 0 0 6 8 ] 

SBft*» P L t X 'J 7 h« 7 5 t ©HOS 1 L A 1 (DffiftLQ^cfcotg^ 

ft^^co^p^NA^^_h-r^/ca6. sK»*^p lobpsn Aici£i:t, ft t§ 9 o 

tO^f if 7 6(DP ff lPSN A tlRli^^^t^, ft*ifl?7 6y:. *§fgft*^PL£:)g^ 

ft £ o * C T . ^^jSSJgffitOcfc^^^ 8B)t*lPLiX'Jyhfi75tOH(C«#LQ 
^i/ctC ^fCct org^Ttf ^ P LOP^PSN A*[R]±?^/'cf ^fCti, X U >y MS 7 
5 <h § ft g§ 9 0 CO ft * ig ? 7 6 fc<OffllCfcffif*LQ*iSfcLT§ft889 0 <D ft * |g ? 7 6 
OBBP»NA«:rei±*-i3:SCfcT», Sft« 9 0 ©ft**? 7 6 ttfiK«¥* P L SftLft 
ft^rfiJfftcffiOiityc: £ T* # £ 0 
[ 0 0 6 9 ] 

ft*^^7 6 am 2 mmm&L a 2*^ufcft**ft-r*o ft^if 7 6 7? * ft s n 

ft U: , ^^-7 7, ft*^?7 8. RtfS)tl/yX7 9^:MTliXf-^P ST(Dj1> 

SRicwsmsn&o fit, f^ifixf - p s Tojtsfc Hisn/c ft . ^ ^ — 

8 OtCcfcoTftSS^rlffOtttfen. § ft U > X 8 1 ^r^LTft-b:>-9-8 2tCcfc-^T§ft£ 

^ <o ft -t? v +r 8 z^e^osfta^isurcftfisgifB^ c ft s fi ^ ) a* m ^ & a ^ w 
* fr i,t fflwmw c o n T^m^^n^>o 

[ 0 0 7 0 ] 

m i£ f £ J; 5 . * 5g Sfi tt t* « , ft if J v - * co j£ fit ( ^ ft ) ottiHttxy y hx 

3r ^ V *F iUc <fc 0 f T ft £ © t? , ^co^tCti33iftL^>X7 9^. §)tl/yX8 

yD-8 2[LjtLT»»tS<:^lc65o f C T*> ^ FiS # ft $J S B 7 0 , m 5£ <0 5B H 1*3 

T»ltS2l«U>X7 g^/fL/cft^^T^ftU^XS 1 A *t f £ ci; 5 M . ^ U > X 

[ 0 0 7 1 ] 

^ ^ f t my ^ S 7 Ottt, ft -tr 8 2^SlSXf-^P S TcO^gpcom^fiHtc^tt 

snt^sfcfe, ft-tr>*9*8 2cofg^tc$HH-r^u — +r ^ §t 4 4 <o n- $j « jg m tc & 13T *r 

Kftck t)ft«LT ^4^<OT, S ^ X — P S T^O^ai^rtgP^^^^ h # K K £ 
Dgi^n/cW'&cO J: ^ tcSffiXr - ^ P S T Oglttfitf RBSStf § C Sl> 0 t 
^cO^e^F^r^M. $StMJ:fifiT*f S J; -5 ft ^ , 8 2^S«X 

f-s;psTort«ii:B»Tt)«):^o -r §7tt§9 o^ffl^i-§iao)t^if^ 

&ytmT co ? % . ^<d — aj^asxf - yp s hcrw e,nt^Tt *va, ^ asanas 

X "t* v 7 P S T{CiStt6nT^T t cfc^o 
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[ 0 0 7 2 ] 

fit m K. m *3 ^ T , mao3B«Wftt*»Sfc«>0«iEfi. «i*Wtcte:}S^7t^^P Lco^t^ 
If 6 4 a, 6 4 bcDfgiJjQSctfgS 1 , m 2 &m^. 6 5 A. 6 5 BcOrtSPffi^^H^Q^r 

f i6*i6e>tlTl^, LO)t^If 6 4 a, 6 4 bOliiRtf^ U ^2 

, Ett»tBMRYfcEt^nTl^*±EBII«*#JSl^ ««ft3S*PL<D«6tt«Fte«:ma 
WnteWiE-rafcttO, S^^^^P L(D)tf if 6 4 a. 6 4 b©BtlStf»K 1R 10 

2 6 5 A. 6 5 BOrtffiffi;fc^IlieS*#t?fitiES*:Ra&;5o 
[ 0 0 7 3 ] 

i« hh -r & o 

ffliiflfcttsj^HToiCcfcsiaKft^RPLatfw at? 

^P L kSSx-r — i^P S T ±. a — KJnftSfiP J: ^ tclffiXf-v^ 

Ii8lPSTD«Mti«Xf-^PST*Blf5 0 ^ C t , v x ^ X 

^ M S TtCttf/WXllliffl/^-ytfie«Snft7X*Mtfn-FShT^«o fit 
, BPJWSBCONTtt, ffit ft ft & tt flt 1 0 <D » <* « 3$ 1 1 fg ffij L . «SSf 1 2 & « 20 
fS/X;H 3*^LT*tft^B*fcOHfffi«coiK*LQ«:S«P±tc«J&-r5o * fc > frJ 
»»ICONTtt, iS^ftltgftflt 1 Of: J:5i8ftL QOfltietff ot»ftllliRffl*2 0 (0 

T&ttuji&as c x ^ ^ ) 2 i m irs x*]/ 2 3StfisiiRf 2 2 & l r miiLmm£> 

fc0ffiS«O«ttLQ«:le|iR-rSo C *l K <fc D . Si5)t^^P L 05t«g|5^)t 6 0 

tmfaP t (DTSlcmi* L QOi&itSHi^A R 2^»«Sh* 0 
[ 0 0 7 4 ] 

r* , a«p^wra»)t«ia*tT'5iBfc«. sii^icoNTtj:, ± e * » & « je m ic m 

■^^t, P L CD }t ^ fH ^ 6 4 a. 6 4 b * 5K Wi L fc 0 , ffi 1 , 6 5 30 

A, 6 5 BOrtg|5/±^^li^L. tZByt^Zz P LRtfiSftL Q«r^Ufctt«Wptt«:H«EL 

[ 0 0 7 5 ] 

£ s * yt w *c u . a»««A r i fcvx*Mo-auo^*->«^fiBjn, s^^^ 

^P LtC*fLT> VX^M^-X^fi ( X » + X ft fpj ) l£ m & V ~Z & W) ~? Z> <D IC m#i L T 
, IfiXf-^P S T*MTlfiPj()HXSffil ( X « - X 7? IrJ ) ^5lJg/J • V ( J8 « « 
IB fS ^ ) 78it5o f Lt, 10(0 5/3 7 hS«^OB)t87»(c, IfiPOXf 7lf 

^>**T*^3'yh«i*te»-r*«3ic»aww3fcfTton*o * * M & m r* u . a « p <o 

®J 7? ft £ ¥ ?t , a«Pc0^t!i77r&]^Is) — L Q^rffit J: 9 (cl^^tiTl^ 40 

o 03:0. *91X a ( Bl 3 # JH) T ^ "T ^ * 75> ft ( - X 7? ft ) tcSSP^^t(j^H±T^S 
g§ >t * ff 5 « ti . ffifSfl 2. ftlS/X/H 3 A ~ 1 3 C , 0IR12 2, & Q* HI 1R y 
X;b23 A, 2 3 B*ffl^T, ififtW^AM 1 0 StfiSftiaiRtti 2 0 lc J: 5 L Q O 

«»atf@iR««Rtoti*o -r & *> * . JHRPW-x#ft*c»»-r*i>Ek:»4, ««yx;n 

3 ( 1 3 A - 1 3 C) *0it*LQWaB3t*«P Lfci«Pfc©llllfc:«l&Sn*i:tt 
, 0 JR y X ;l/ 2 3 ( 2 3 A , 2 3B) cfc9gffiP±<Di£{*LQtf@iK£n. S^Tfe^^ 

p L<Dflefls»ojt**^6 o tmmp t&m&mrz-? & o ic- xjjfaia&fcL q # » n * 

o — X9Xb (B3#I) T ^ "T j£ 7? ft ( + X ?a ft ) CIS P ^gi^^T^!! 
ft «: fr 5 « fc: « . ttlSS 1 5. «»yX;l/ 1 6 A ~ 1 6 C . 0iRf 2 5, & IhI lR J X 
)V 2 6 A . 2 6 B * ffi ^ T . i£ « IS «g «i 1 0aO I »f*EllK««!2 0 <fc § ig<* L Q £D « 50 
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l%Xt^»^^ v \.^ttl%%^^> 
wiw^fc*^; J:\„,h«75 lcS ^i?5rm5-r^ - b 

r O 0 7 7 1 ,*,!/* 1 8 3 *^*JS£«^ 1 8 i iVi-^ P S T 

M LT^ S7 .^i, 8 5 8 3*** 



10 



20 



[0 0 7 8 1 tfSSg 1 8 0ti, ..txttCiO, ft 4 * 6 * 

x u >y V- * 7 5 

1 0 0 7 9 1 ^.^f-^uoi^w^ ^Stt. m&&®& 6 0 a 
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tircmm* > 6 0OiSftgttffi6 O aStf^'J *y h ® 7 5 CD ± ffi 7 5 A (DMJilC 

USSt^L # T? # > «ftgfiffi6 0 a & ± ffi 7 5 A hf nicWf LT 8«»* 

[ 0 0 8 1 ] 

09tc7^-rj:-9fc. mm^f&mm 1 8 o <o y x ;u sb i 8 3^. &&yt¥& p l <D»mm 

LO{fiffi$JcDft^If6 0^r^Rp-r^U>X-b;l/6 2 tc ^ 0 * t £ *l T *3 0 > X U v h « 
7 5<OXU 7 1 tCttlT«85%aT5o £ . ^rS^£»f^*tC » « X -r* — ^ P 

ST (XYXt-->^5 3) *X YTffiSlRl^gJBlLS*^, X U 7 bfi 7 5 (C M L t / X 
Jl/«18 3<fc9«»*ST*<fc5teUTfccfcl^o 10 
[ 0 0 8 2 ] 

S fc , ifit £ =g @ 1 8 O^/X/l/S 1 8 3*8»tt^^PL^#B«PJi«g|WCi8ttfcC 
£ £ 0 . »«P*»«B«-r«l»tc. SKJt^S P L i:SffiP ^*WffiI*^tiSI®« 
A R 2^JgSL/cfi> «dtt»f^«rBB6fe-r*WK. / X JV g|5 1 8 3 * 0 8« P t » LTiHat 

fit, ifiPSitcWf tT^5aiS*l»* LfcS, ffiSa^t»lft«:BBJ&-rsc 

20 

[ 0 0 8 3 ] 

Hi 0 tt . ^jaBftSSa^BiJO^jSfiJBSB^r^-rH^&So 0 1 0 ^^H^T, X D y MR 
7 5 <D 3£ m \n « , SB 1 fSrlnS^cLA 1 CD S * L QtCjS^i£^fflftn^£ia^i££/£^B 1 9 

0tf8tt6hT^S. fif SSfilcgl l 9 0 , Sii«i»««LAirt8Bfc:E«snffle 

^^^^-r^s^i^fg^^i 9 2^, s^^fg^gpi 9 2^r^:^-r^5:^api 9 1 ^^fii 

^Tt^o 3£ J# 9$ 1 9 1 (IZf - y 5 2 ±IC J ft S htt^So S S » IE £ SB 1 9 
2t£«JftfefiS»li, 8! 1 » » ffi « L A 10»«*LQ*^bTXUy htS7 5 CD _h ffi 
7 5 A (C 3 fc 5 0 CO^SS 1 »1I«L A 1 (OS* L Q ttif IS <fc Q iP« ?n 5 o * 

iB ^ 8fc ?8 £ SB 1 9 2 T'4S?nftI§»[», XU7hffi75(D±ffi75A 
O 5 . X V v h SB 7 1 %tt?ffi«tcafeS <fc 5(C&ot^5o iti ^ f€ 3£ SB 1 9 2 T* £ 30 
fiK^n/cSgjfiH, 3S 1 iK S fH « L A 1 OS*LQ*iP«t5c:^T'X'J 7 hfi7 5^*P 
tg L . 7 hi7 5(Dil7 5 AfcWf in^MfS^iit^o 

[ 0 0 8 4 ] 

01 1 *c ^ "T J; ? *c . iS ^ i& £ ^ ® 1 9 0 ti > SfiXL/cS^S^iSftL Q^MtS 

c^-r^>c^tcj:D> )tf 6 ooii*)gttffl6 o a ^MiiTi^^ra^i^£-r 

Sa^T^So C^«-a-tc4ol/^Tt> S^K^^ffl 1 9 2 H> ^lf&iSSi^LAlrtgB 
fcSSSntl/^o £?c, )tf If 6 0tOlf*ittE6 0 a JC^t^nfcSf S^iSftg 
tt!6 0 a * O S ** iffi « . X'J7hfi750iB75A ( X U y h ff 7 1 ) 

3 /*; § J; ^ (C ft o T ^ 5 o ^(Dfctb, )tf If 6 OSO'X'J 7 hS7 5 ( X U y h * 7 1 40 

) (D ^ n ^ ft ic m I, x ^ & & m m ^ -r z> a twv & z> 0 

[ 0 0 8 5 ] 

* *5 , X U *y h « 7 5fcST/cfi^iSOSItK^7t¥if 6 0<D?£{*}g&feE6 0 a 3 
[ 0 0 8 6 ] 

£ /c . S§i6SSatg|5i9 2«:»Ki«IfiE*iBift««l«:«:tt. XU 7 hi7 5^>*f if6 
OtcWlt^llfttf 6ifi$?:EPiDt§cfc^C LTfecfcta, ffi ^ & ?i ^fe SB 1 9 2 0 
Y75lR)*CJi8i!|-rSIE»««*ia^, )tf If 6 0O?£f*^fe6E6 0 a £ X U v h ® 7 5 CD 
lffi7 5 A^^tif^c ( x_ fcf £ S CO iS^&^en/jnt-£C£t>^£6T'&£ 0 

[ 0 0 8 7 ] 50 



(20) 



JP 2005-116571 A 2005.4.28 



m 1 2 iCTjkT £ o IC % m^K&^^f^T^m^i&^^^l 9 2^:XU -y h«7 5 _t ffi D 
WWTfccfc^o C(Dm-e>m : gi&5£^&\9 2te, XU 7 h«7 5(D±B7 5 ACO^XU 
7 hSI5 7 1 1 SiSHL A 1 Ortlia^Sfrt^nSo f Lt> X U *y 

Ffi7 5±tfi»6nftfflSiS»*» 1 9 2 « . iS^Tfe^^P LO$tffigf5^7t^^^6 0 
<D i& 1* }g fefe ffi 6 0 a te f* L Q^/rUTS^^^r^T^o 7t^^^6 0 (DmfatgMffi 6 0 
alcat^n^fiiKOSWiSii, X U y HE 7 5 (XU7h»7 1) fC ^ fc £ <£ o K % 
o T 9 . Tt^^^G ORtfX'J *y h «x 7 5(D*ft?tllcttmi,X^Z>m.m%:ffi&T2>J: 

[ 0 0 8 8 ] 

&*5. i@ ^ £ =g ^ 1 9 0<Dig^i&f§3£gtfl 9 2^S^7t^^P LO«ffiffl!jaKg|5<D0y 

tc is o ft w- e n m =m % ^ sp i 9 2 Sfip*ffiss^t5istca«ptc^«Lt^ 
sas*i«*tscfc^ni«iT*So ± a ra « . as«p*r«««3fr*fc«>K:« 

^Tt^^p l tmmp t%ttfamtrc'&. tQi&yt^jfrP l £ s s p t <o m ic m f* l q^ts 

feLTKl®«A R 2*JBSL, ffi » 8 ft »ft hu K . jg ^ f§ £ gfl 1 9 2J:0IiiHA 
R 2 0S#LQ4^LTlfiPfcaf 8*aTSi:^(c:J;0, Sffi P ^ t L T IS 
*BSt8citf7S5, fit, S« P(c^f Ltt^^ra^^S L/ctg, rfi if ft Kj 
ft fr -5 C Med: tiSO#S*cfiH LTS«Plc)B«*nS/^-y»*^fttSII 

[ 0 0 8 9 ] 

S/c, H9*#SLTKWLft*»4«8l*iJ5!tt*yX;l/9l 8 3*X'Jy hfi 7 

Steffi!) f>M*SCfcfcpTfl6-rfeSo M « . ±aLft»«4tf«il 8 0£jg^i£3£/3c£§ 

II 9 0 k*at3B*^t)^Tgrai»S»{t«:ff 5 C t t%5/uRjfiit'»So 
[ 0 0 9 0 ] 

xu 7 h«7 5i:Wf in^grS*^ xu 7 hfi7 s^iQltsctT^itSLi: 

t «IffiT'«So ffl * Mf H 1 3(C^-T X'J7 hfi7 5©lifi (Tffi) &C , COX 'J 

*y b ffi 7 5 ^toSpJl&infigB 2 5 0 i& &t > AjaMt£Mff;0KtcftnfKttB2 5 0 t x 

•J 7 hl7 5 ?:()PSt§ J: LTic];i\ *Plgl2 5 O t LKi, JE^^^ ( fcT jl y 

#R ^ ) C iff RlffitSSo 4DS8H2 5 OUX'J 7 h«7 5tC 1 OfiltSiflc 

TJotfei^l, X U y h » 7 1 «^OX'J 7 h«7 SOSEOSaOflSSffilOfn 

B££ff{£ii2*l£o XUy HS7 5fr6»iStlft«»tt»lii!«*LA 1 0«#LQ 
* }fi L , ?Sf*:lEllK^«2 0teJ:^lpliR^n^o 
[ 0 0 9 1 ] 

S fc , ^lPKtU>X-b^6 2 £J&affi-r£jlj|@ttfl|6 1 K: ^x^/f ?^tWX3-f 

-r^c itej: ?> . yt^m^ 6 o <Dmwmmm e> o a cwt iT^5«ja*»stsc iff 

T'tSo 5: *5 , >S 1$ HI 6 Iter^^-^i — *£rtgtf£Cite£D, SfisP^fSiSgft* 

tc * ^ t . w a. *f a « x — s> p s t (D&micw^T&ttT zmmtfmmmmA r 20^ 
ffisift-r^c itej: !3»«ptc)g«sns/^-yo«ff*fbt5ii/>ofc^S5^©«4 

*: BS it f S C £ ff T* # £ 0 
[ 0 0 9 2 ] 

S: , a « * ;l/ ^ 5 l^teAnJSSe^rS^t. »g)tf ^P L iSfiP ^(OBCittL Q 

ojfijs««AR2«r»«Lfc«. «aa)t»ft*BHifi'r*Hiite, m 12 *n « a m t* s is * 

(C L T fc «fc 
[ 0 0 9 3 ] 
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* fc . ± ^ l fc an m m m ic <fc & ftp tg » ft t . ««*Bi*pftfft, «8S*flc»fpt*a@: 

[ 0 0 9 4 ] 

fc C 3 T* . XU >y hffi7 5 O _L ffi 7 5 A^r^fgtttCL. * <D ± ffi 7 5 A M rS *M\f « L 

ffi7 5 AtCti^fi^Wf Lll>fcfe, «iSOW»fciBH^&0J*tf3ft»9OOSft:K« 
OJBft«fc^ofc^ffl5^058£*|«ifc?-&Cfc#T»#5o £ fc . XUy HS7 501S7 

# T» * S o 

[ 0 0 9 5 ] 10 

XU y h«7 5<0±B7 5 A *«»ttfc t *fi»ftffll t LT, Jfifl>ftJ!BSfJ(aS*<*Cf 
e>n^ 0 ^iffiftfilSfcLTti. ^ 1 4 ^ £ 5 . in^Mi!3 0 O^cfcoTlT^ 
C fc ifi Rl T ife £ o *^)tl»8i3 0 0 W: . X y *y h ^ 7 5_Ltcm 1 IliSL A 1 * 

j£ r z> m k (aB«ii-iaB7 otcksanftwwittBuio . x y y h ts 7 5 *t l 

T^^^5:IIH, COX'J y hfi7 5 Olffi 7 5 A^SiStttCt §o t^TtMlfMS^ 
d BR fc: 14 * *JW«HCONTtt. « fiXf ^- ^ P S T *I» L T, JSn*M»*l3 0 
0 fc X y >y b 1£ 7 5 fc *t ft £ ^ fc f£ , 3)mftJ«l#t&B3 0 0 £ 0 m ft ft & M ttl *T £ 0 
[ 0 0 9 6 ] 

5 fc, XU 7 h1S7 5©±ffi7 5 A^^W^IUJftlfC^oTiiltlCLft^^, ^ CD 
3 0 O^r^oT, xy >y b ^ 7 5tcW^**n>t^»fflS*SMBWfcfi 1 '5«fe5tt:-r*fcck 

ms, litfm^ftiHEfflastcfTdcfc^RiflE-ca&So 

[ 0 0 9 7 ] 

& . 8«8iE XOfi2«ffct5^T7 U y h«7 5 *Sig[ftffll L ft», f (DX'Jy h 
«7 5£:^ft^KEX (SlRXf-^P S T±eOflffl8 3) tcffi t) W 5 «k 5 t: L T fe J: 
^ o * fc , X'J7hS75(DlSo*fil!«8(Lj;oTli, M^(f ffll^X i: Ull^t 
O3r^0^x«ffl^ft0 2 ^7XvfflIicj;ott), xy >y MS7 5tcaffi1±«rf^#-rs 30 
c fc ^ -e € S o —7?, XU7F87 5lciigl9WicJ!jitffi8|(|}RoS!(i||Rtf(tft5 

pj m 1* * § rz & , xy «y h m 7 5 icm i,t izmwicm ft Kmm%im%: ft o c fctc^o, 

[ 0 0 9 8 ] 

3; fc , B ft ffl ft 1 , SR^Jt«r»ttJ-rSftiHTft«»'&. X'J7h«75t«tS* 
7hftS8#t£iJl fc L T , #ffl©^^^Iifgl 3 0 0 5rffl^5fit)^C> * <D « ft ffl ft ig 1 
*{£-=>Txyyb«7 5(cg^S^IKt§j:^cLTtcJ;t\ B«fflftll Sffi^tx 
»; y h«7 5 t«»Jt*ia»f SRfctt, MJPSICONTIi, ISfiXf-^P S T*JB 
id L , S^ft^^P L fcxy >y b US 7 5 fc«r3*fo]S*fc«l»^Rftfflft« 1 Ig Kj £ 0 
COfc^. S»ft^^PLfcXU^h«7 5 fcOHt«iS*LQttlfc?nT^&l>o 0 40 

ftfflftHifrswfflsnfcjfittfttt, jh w ft * * i Lsa*gi3tf ^p l^mt, xy 

•y b £ 7 5(cl»jn5, 
[ 0 0 9 9 ] 

6 *5 C C TMi , X'J7 HS7 5K:«LT*Wft*II}tS9J(CO^TS!?8Lf:tf, t 

3 A, , tSfgft^^P LC0$feffigPcDft^^^F6 0CDj^i*}g^ffi6 0 a W Lt^^)t ^SSIf 
"TScfcStCLTfc^^o C^^T^CfctCcfc^, )tf I?6 0^I#iSB6 0 a ^Sit 
let Z> C fc ^ T ^ , ^OffiftgfflB6 0a{CtfS^Wtt^^l|5^^[H]STt§o ft 3* iH 
f 6 0O«#8«lffi6 0 afc«»«*«Jtt4«^Ktt, 0U * « S IE X T" - P S T (Z 
f ;HXf-^5 2) <D±B<DF?r/£Giglc> ^^ft^^ttJ-r^&tffigE^IStf. ^O^tffigp 

*6»U*hft«Wft*ft**f 6 0(OTJ*>6H»t5J:5lcLTt,«l;^. S fc , ft^ 50 
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TSC7^tXl, f 6 0coiftSfffiffi6 0 a (C^nTt^SSItt^ ^ 5 IT 

[0 1 0 0] 

ft is , X'Jy HS7 5 0117 5A*a»{tfflit5SakLT8, JR^^RBftHtaSO 

StMi, X y *y h « 7 5gi*^m^14^^t~^W*4tcJ:0^fi5c^r^cJ:-5(cLTt>cfci/^o Si 10 
tttt (ft 7k ft) *St*«»fi«8tLTIi, ffy*tf!T7l/:j-;l/ft£«1£0*f?^#?« 

[0101] 

*n«IH»«l*i*tt»»a^f -f V^fillCiDXy *y h « 7 5 <D _t E 7 5 A*m 

^-^>yt5J:^:LTt<J;i/\ * — — > ^ £ ^ . 0 1 5 tk -rtl it 0 o J; ^ tc 

> X'Jy hS750liB7 X'Jy h«7 1 ty*«*8*ft«« A S fc L 

U y h « 7 1 %ttyffl«A s Jctig?SAM\tSLIt< SSfcfe, x U 7 h 7 1 *c M iS tftt 

«-r* : ^«^o«8*«ia»-r*cfc^t?#a 0 f * v v h m 7 5 <d ±m 7 5 a <d — 
»<o««*cjBmw*cjBriisn*fB 1 rs m ^ l a 1 ^witiKffci«EA s * « u * 

SSfcRttTft*, *0«|t|tf«*AH*|«ttlcfSCt'e, SlIilSELA 1 

oiSfrL QtiSiKft«B«A H*cti u^ntx U *y hfi7 5 co n fit *c HE ffi L HI < ft £ fc , 
» # L Q <Z> 8ft ffi . fR«Wfcff'5Sin»»'NO»S*tti«iJ-r*ci:*^**o 
[0 1 0 2] 

7 h&7 5 t(OMtc«fe?nfti 1 ?sa««L a lo^^LQ^tcsftt^tra^^tat 30 

50_tE7 5 ARfffi»*¥*P LC0^^^^6 0<Di&tt!g84ffi6 0 a CQ ? CQ '> ft < 
[0103] 

01 6 « , ^X^r^-Y^>h^4 7 X U *y hffi7 5 O ± ffi 7 5 A Cltl Ut^l 

ffigPO^t^^^6 O^XU *y h 4£ 7 5 ©fflfCiS* L Q Ifc S n« o X U >y hS7 5 *C 
{\T*bTS«?a«r«ltB-rsieti:ti. ffliglCONTli, SfiXf-^P S T^IBIT 
, SK)t^SP L(Offitt:LQ5:Mf:i®iaik, X U 7 h«7 5 OlB 7 5 A©tiB ( 
ZffiS) ^^BS-g(^^^o C^^^cDtSS^Tt^^PLcOTt^^^eOcO^^ig^ffieO 40 
a £ X U *y h ffi 7 5 0±B 7 5 A t <D Sgg| ^ H £ T 2> o C <D l|g 3o ^ T . ^ X ^ T ^ 

h^4 7(i, «l m ^ * , SK^7-4 7 A, iSigft^^PL, StflftL Q$:/Mt 
X'J 7 hS7 5tljBt4o X U >y h ffi 7 5 fig *t 2 n fc 1£ ffi ft <D *f ft « > $(t L QR 
t/S^3t^^P L^^irvX^ry-Y/y 7 IC A If t 5 o X y >y h «x 7 5C0±ffi 

7 5 A (i , fiB«*^P L©»fi:&asnT^5 0?, VX^77^^>h^47ii:, 

x y v hfi7 s^^ojg^t^^riB^saEiL, xy v b « 7 5 ^ rs # « u t ^ £ ^ if -5 

[0104] 

* ft . S^X^-^PST (XU 7 M7 5) (DffiHf Ti$lt 4 4 T'D-fflt 

OO. SSXr- i? P ST (xy^y hS7 5) «rXY7?fft(C»lj!ibft*<6Slra«:«itB-rS 50 
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[0105] 

H 1 7 . 7X>77^^>h3S4 7^aB)t¥3RP LO)t*3l57 6 0O»#8«|ffi6 
0 a *C fyf « LTl/^MS^tttl Ltl^Kl*StiS0T$>So SI rS «fc tfi i& ft <D fK fc: tt 
. » P L05t«g|50^^^?6 O i:X U ^ b « 7 5^cOP^tC^f*LQ^fffi/c^n 

So )t^^?6 O tc#f LT^5»a%^Wt§^tCti, SI»8ICONTIi, mmx"r 
- P S T IE ffc L T , S^t^^^P LC07t^^^6 0 X U * h ^ 7 5©ngKS7 

3 £ *t ft ^ . mmytm^ p l (oytmm^ e o comwmmm g o a t x y ^ b is 7 5 <o 

±17 5 A ^CDESt«:H/2 tCiS^tSo £*>-?%>£tfo&K). ^1 7tC*5l^T^X^7 r 
7^^>hJS4 7*>6WWSftftttU)t<0, S^Tt^SP L^IIlTgHl7 3 tSIf 
^^!^6 0<^^f*g^ffi6 0aK:^t-S£T'O7t^g£> 0 1 6 ^ L fc fg T* <D 

^x^r^^><>h^4 7*&»ai«n/cttHi)t<D, ts^Tt^^p L%iaitx'j7 b 

fi7 50±ffi7 5 A{Clt§$T<D)tKS^^-at§C ttC4§o "T ^ . i 1 7 
L fc « «R T «: . Jt¥«?6 0O«ft»»ffi6 O aff, P L aff«# L Q 

ITJgfiltsnSfllSffiit&SlL/'cttBti&ot^So £ (O Vim IC *5 ^ T > 7X^77^ 
> b ^ 4 7 . ** ffl ft * , ?g*t^:7-4 7A, iS^Tt^^PL. f&ttLQ, St/X'J 7 

h«7 5cD^^^7 3 i,t ytmm^ e o (Dmwtgmm 6 o a tciwtSo mfa&mm 

6 0 alLjB»fhfe«tB*0£«)tli, i£ f* L Q , jS*t^7 3, StfS^^f f P L^/T 
lT7X^77^^y h^4 7(CAIft§o «**760OSft8«lffi60 att, S i£ ft 
**PLO«ffik&asnt^5iDf, 7X^77-{^y 7 > )t¥i?6 OOi 

ftg«ffi6 0 a*^60R*f7t^rilj#fiaSL, ft ^ ^ 6 0 ^S^Wf L t ^ l> ^ 7 ^ 

[0 1 0 6] 

vx^77><^yh^47 <?)ittigS(i:Sli8lC O NTtCttl^I^n§o MiSIC o 
N T ti, 7X^77^^VhS4 7^)^fflgSti:I^^T, ifi^fiX^S 1 8 O^Sf S 

^^t^Hi 9 0. S5t>tiiipiai2 5 osoaiSKSgitfiiatSo -r & , ^ x 

[0107] 
[0 1 0 8] 

ff^^!Tt^^^o/c<fc7^, *ta«m«s*frca-^i/^T. «?si*£»ft*fTB*HB«r»:5£'r 

[0109] 

^*«Bt5c k^-psso fit, ^fa^i^s u * n-r fcf^ta u r i/^ s «-&tc « . so* 

» rS R» * n ft * ff * J: ^ o 

[01 10] 

t x SB«tti«i7 o * ffl i/^fc ^ ra m tt n ft <o — #j *c o t> t £ o ± si u re 

£ -5 *c , B 5 ttafBSSttffllTi/^ttffiS/fNtaT'SSo S M « ffl- 89 tc te l/^ T . ^ X 
tut LTte. ^P^^t^amffi^^^^S^^i:^> r ^^XcDSi)fi^cffl^/^ens^/^^XSiig 
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y * — is -y J]/-* — ^fiS) &mif , C co ^ — ^ 4g It ?fJ ^ — ^5:ifiXl/cfe0^ffl^T 
€> & ^ o 
[01 1 1 ] 

^ X ^ M , m^O(u»^Xf473f^tC^^14^^^^^^V^cD*S^X^-- X gf5 CO $1 

£ co it ( 3. — r- — it ) £M : 107^V7>KX^- X ( L / S ) v — * 6 ft * ft 
ifflv-^ PMx ^ YW^fttC/gJW14*W^£^:x — Jttfl : 1 OL/S7 - >7 

*^6ft*ffJBIV— * PMy i^fflSlCifiSLTJBfiHSnT^So cl tl £ ff* $ij ^ — * PM x 
. PMy JgtiSO^-f'V^* — >fr64S, Sfc, ^KI«tf-«iJ«H7 0«:#l/iR-r£X 

U y MR 7 5 frc 14 . 0 1 8 ( a ) ^ f «fc «5 Y i77 fS]^Sa^»r^ti 2 DOXU 7 h 10 

3$ 7 1 x £ , X$fi75'fp]tc5iO : ^m^*l2DcOXy^hgI57 1 y^^, 01 8 (a) ^ £ 
tl§J;^j:^S^(iiiiST'IS^tirt^ 0 C O J: 9 (C , X U 7 h I 7 5 tc « , ^ ^uc 
I* ?g 2& CO X y >y h gtf 7 1 x, 7 1 y # j£ £ tl T ^ £ fts N 0 1— 0 1 7 If [Hi C tl X 
'J *v hSP^ftlLTX'J *y b S$ 7 1 £ UT0^£*lT^£ o 
[0112] 

#J tf , W- fflij V — ^ P M x <D & m & <D It mi l£ & tc K> , U SJ ^ B C O N T J: 0 , 0 1 (C 
£ *i £ *J K ^ X * ^ ^ ^ v h 7 B tf^BSO^ 5 > F gg»S««ri>LTiB»!j£n. §£ 
JtJKE L©SW««tftti7->PMx»»4*tr^«««(i:M|IBSn5o C<D«iT% 
MigfC O N J: 1 ^^Tt^flte^tl, St^t^E L ifi If S'J t — ^ P M x m M 

Z tlZ> £ . H+ m«J ^ — *PMxtC<fc-=>TI«Hft. ^(SLL/ciTt (BJtftE L) (* . tS^Tt^^P 20 

£ n £ o C CO ^ ^ , SiXf-yP S T^, 01 8 (a) ICtkT o X V v h 45 7 5 

± ^ X U 7 h 35 7 1 x CO + X ffiij ( X fc* - X fflij ) tcttfflv-* P M x ©$ffl« P M x ' J£ 

[0113] 

fit, MiiglCONTiOJISOti:, liXr-^ISglP S TDtCct «3, S>K 
Xf-S/PSTtfBl 8 (a) ^ IC F x X ^ Z ft % £ 5 IC + X Jd fa IC mW) Z ft Z> £ , 

x y v h gp 7 i x^^p^^pmx* tcWLt xiiiiSiRi(cj6isn§o c <z> ^ *e 4* . xy 

>y h SB 7 1 x 5: il iB T Z> ?t ( IS ?t E L ) # II « X — ^ P S T (Z^;l/hX^—v ? 5 2 

) ^^§7^7^^^, a^X^r-^P S TnSI5co^^-8 0atfS)tU>X8 1 ^/HT)t 30 

ty^s 2T§)t^ti, ^co^m^^fs^^fs^jaa^B^flts&^n^o fg n w> m m m x 

, fco^m^^fS^tcm^coja^^SSLT, ^ {§? P M x ' (cWKt 5)taiail^«:»l 
P^BCONT*C{tt*SlT£o ft *5 C CO |g? . i^ffligit'fi, )tS 1 ^eOl7t)t E L(0 

fg^&ficotf so* ic to tc, m 1 ^ ^^n^-rv^ y u — # -tr v -y- 3 

3<Offlf K<kO)t"fe>1J-8 2^60ffl§S:SfiftLftfitS:lti|ll|l8liC ONTJCttlSt* 

J:5l:%oTv^ 0 0 1 8 ( b ) tc Lx , ±f2ostia#ffffl«oiSlcf#e>nsft«^SlfI# ( 

[01 1 4 ] 

ti-WI^— ^PMy035HI««:tfiaiJ-rS»'&Jctt. ffi ^ X ^ — v 7 P S T * , xy v Y Wl 1 

5 ± CO X y <y h gtf 7 1 y CO 4- Y ffllj ( X ft* - Y fflj ) *C ft $J *^ — V P M y CO ^ R9 ® ^ f& £ tl 40 

£ to B lg T > ±Kfcra«ox>J y bx*t y^SJc<fc5t)-i9!%ff ^ c fct J; t), it S3 

[01 1 5 ] 

e«WfftBi»««ftif*»«rc«>ow-«jK:KUT«. *-r«iww»<oiBfrc, is m yt & » 

P LOjtf 6 4 a, 6 4 b* lOfOffilLS^P), SfcS K S2ffiEBS6 5 A, 

6 5 BCOJE^J^: 1 OfOlgL^^f), S^t^^^P L (O 37 * - # X . &t>*f ©ffitD^T^ 

co^^^te ( »J ^. (f « ffi }S ffl . f >rxh - ->3V, n-eiR^. ^MiRMft^co^iR 

^co^f n^) ^r. maiT^J;^(cLT^Pa#ft?IiJSS7 0 * ffl ^ T S3 ^ L . ft^ 
6 4 a , 6 4b,&tf!fSl.!g2^f^M6 5A. 6 5B^*3^^^^^'a^{ti2^:* 
i6 ^ o 50 
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[0116] 

Tit IBfl^tt^l^^titt^ t Oi: t X h :7 * — #XfuScD4£ancte, 

, Mil fim, f a - f ^ - tt 5 0 % O L / s / ^ - y ^ e> ^ § It «l 7 - ^ P M x ( X 
PMy) 4)effiSft/"C7X?Mtfffl^5)n5o 0 ^ (D n - E ct O^X^M 

^7X^Xf-^MST(CP-F?tl§o IC , Sli^lC O N T(i, T X * M i: <D ft »J 

MSTD^r^LT^X^X^--v ? MST^:^®3'r^o * fc: , aaglCONTfi, K ft 3t 
E L # if mi V — ^ PM xa»0»t8gKSn§ J:5(CRlKi7X^^7>r V K7 B Jg Kj ©J 10 
»LtIWS«%S£tSo C O Vi m X* , ffligfCONTI^ VX^M^IKtKE LJ£ 

Hu>dE^|B)^tcLT, SffiXr-^P S T^Xi73^tc*4L^^6, £ H ® ft 
«I7 0«rffl^TftS9^ — ? PMx(DSH«tti*X'J *y hX + t y^Stcd: 0 3 o 
C O PS . aWSSCONTIi, liXf-^llglP S T D^MTX 'J 7 hi 7 5 (D 

^&m^) «:ia«»HMRYtciBtifrso & , ±eox>; 7 h«7 sozu^iRioffli 

<D ^ ft B > Zf ;l/hXf-^5 20X>3^^*5 8 A, 5 8 B , 5 8 C <D ft jflij fit a "3 ^ 
, 7^al-^f 5 9 A, 5 9 B , 5 9 C ftfflBtSC t ICJ: 0fft>tl«o fit, M 8U 

8icoNTti> WEiit)iBLtc<fcot#einfc«»o)ifiaia[fi# (ft « se * « # ) ^ n 20 

h7X h^*i6§ 0 fit, SliSlCONTti, ^ony h7Xh^I^i:^^)tajg 

fl^JC^l£t§ Z^;b hXf - 5 2 CQ Z fu B ( *T & ^ , X'J 7 Hi 7 5 O Z HSlSlO 
fu H ) ^^ttJL. LOSI^g^^^SP L(O^X h7t-^X{51^ ltftStl)o 3 
y h7X Ki7t-*xffii (-r^* — #XS) tc/Si;tg[Sfi:Ht-r§OT, S^)t^ 

^PLto^xh7^-^xei^iigg<fio§g(citiii| ( i* 3£ ) tscttfTSSo ftJ 

iSICONTtt, 3)<i6/c^X h7t~ ^XffiI(:S^^T> 7^-^X^(ii^4 5^1* 
m IK j& ( ^ tB S *P ) O If 82 ( 15 IE ) T & £ 7 * — * x* t 'J ^ U- a ^ o £ 

. S)SP8iS*5^ttX'J ^ h IS 7 5 ^ ffi ) ^^X^M<DStpffi£ft^l^c3±fS£:te©lC 30 

f£ ^ r£ -r £ c ttf^ss, 

[0117] 

Jt ) o t* P^g jb W * ^ » tc l* TK * <£> « « £fc /£ t> © S ffi it o ^ft^iffl IT t^x h7t 
*8fiff©«»Itfi*fc4*Zffii ( "7 * - * x fit B ) %1*tBt§¥a^ckoTt^ 

X h 7 * — ^XfikgCO^ttJ^RlfigTfe^o 
[0118] 

£ , C CTtifiK)t¥^P LO^X h7*-*XffllOfH*tSISJC, X 'J 7 h gP 40 
7 1 (X'J 7 HS7 5) *X Y¥iSrtOBi2S|pllCX*t>'S'tfSSffi (X'J 7 hx*t 

> # * ) ico^TKWLfttf, miim^ - ? & z <onm^ — ? (D&mm&&&yt^?k p l 

<D{t*Dg±tcJB/3cb, L(D$0SfCjtlTX'J 7 h^7 1 (XU7HS75) t3tdAX» 
fp] ( Z W 77 fR] ) tCffl^^g^n^J;?^, X U *y h « 7 5 (Zf;HXr- ^5 2) ^ 
Xb7^-^xtiti^*^^t^^£Xbn-^SiTZl47]i[p3^iaot^$ (X^-^> 

) LTfcJ:i/>o fit, ^<D£^cDft3£jgft^ (e-^Mil) tcScJ^T^X h7t-*X 

fit H £ 0 c O if □ N iS±(:fe^Tttiv-^(D^rii3()\ X 'J 7 h S 7 1 (7 1 

xXtt7 1 y) OJB«£«l£ — Sfc-rScfcS&rJ-ffi. JgtK^&^ftSJ^ — *t«^8Cttf 
»ll^c Cco^^^^^^ttffll^tT^-tf. ^19tc^^cfc5&ft3&jgft^§;£f#£C£:tf 
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^Xv^fX U^;l/7^> S L T* X v X L , 7tafi<i^^X"7-rxu^;i/7-Yys L <h O 

C <D 7^ i£ T* te; , XU^h«7 5*Zf*7?|pJtC — 0i St § fctt t^X h 7 ^ - # X & @ 
^ffioJfigT*fe§rc46> x;l/— 7 p >yh^rf^±T^^o 
[0119] 

* . e««rttOtti»Hftf^O — 0»JfcLT. SiJ)t^^P L^tffi^tt C {ft S i« A ) O tfk 

* , /^->ffl«P A *C HU IB It SIJ v — ^ PM x [rI — vTffilp) — HW^H-iv - * pm , 
~PM n frBfUZtifc^^ZM l ^ffli^e>n^> 0 ^ X ^> M i ^^rx^x-r* — i^'MS T n 10 

— F S tl > Mi8iCONTJi, ^X^MlcD^^tC&^ffjftJ^— ^PM k ^i§j^7t 
^^P LCDJttt±frC«(? — a-TScfc 5tC> VX^X^* — gg » « « M S T D^r^LTVX 

* X -f - V M S T^r^K-r^o "T & =b "6 , vx^M l ©S¥^^offllfta6^fft>nSo 
C^a^^^cOfiB^^^tT^n/cS^iC^, Itiv-^ PM , — PM n O ^ T tS 15 « 
¥5gP L^SffrtfCffilLTV^tOfctSo ^ . M»8BC ON Tti, B^JtE Ltf 

P M , &ft<DfrlcmmZflZ><k 5 tCnJ»J^X^^^-rv F 7 B£rI&®j3ifjeflLT 

jsiwifla«*j»5e'r*o cottit, ©j^^bcont^ e l^tx^m 1 tciit 

IT, M2i^l^j$(cLTXU *y FX*^:/7S^tc<fc*)^IH«i1-iB'J»H7 0 * ffl ^ T ft iffl 
-*PM, OSHtfl-WRtfSK^^^P LO^X h 7^ - ^XffiBO^ffi^rfT^, 
»**Efi8lMR YtcEtStSe f+fflijv— ^PM, ^ffll/^/c^X h 7 t-^Xfif 20 
Hitf87tS Sligf C O N Tti, 8)t)tE L^ttiHv-^ P M 2 ffi^O^til S 

±EkB«JCXU *y FX*^>7SiSt?W-jBT — * PM 2 O^HIfiftW-JBIRtf«:»31fi*3RP L 
©^X h 7*-*XffilO«ia*ffl/\ *0*ai|i*fe«S»MRYfc:gB1fi-r§o ©J 
USiCONTti, ± IB £ ffl m , IB(B«*8SlOOtHI|V->PM3 - PM n ICO 

t. »i»8ic o n Tti, cn^c J: Di#^n/c§^x h7t - ^xfitz , , z 2 ^ •■• 
■r & o 

[0120] 30 

n^)o ^2 1 tC^tVX^M 2©/^-yfiiaP ArttDY«l)Slfil^l$fft*^, X $4 7? fa 
tcBf^EKBTT 2 OOfHT-d7PMl, PM2tf««?hT^So 3t ffl'J ^ — ^ P M 1 

tt , waLftttiv- ^pmx^iwj — ^ffiH-HWoL/s/^-yt**So £ fc . n- mo 

PM 2 tJ:, W-iMT— *PMxfc|il| — ^tffiOy^yy^ - V^iftSSW ( 9\ X. fcf . 
tt S3 — ^ P M i <D M m C ^ — ^7 tf >y 3- ) (D 1 . 5 — 2 fig g fi[ ) T' X f6](C M/ufc L / 

T , VX^M 2±(OltfflV-^ PM 1 tfJS^^^^P LOJtWJitC^if — a-TScfcdtC 
> VX^Xf-^IlSlMS TD^MTVX^Xf-^MS T^git^o ^ „ ftj 
aglCONTti:, B3t)tE L tftl-iv-* PM 1 J tl S ck 5 tc , pjffr^ 40 

X^7 r ^^>F7B^Sglft$fJffllLTBS0^^i^^:*g^-r^>o C <D « M T* , ffl®I^BCONT 
fcfc . 1*«E L^TX^M2(cMlt, Hu2Ei:WI«(cUT. x U 7 hx + t VTJS^cj: 

k> ^mm^mmm 1 o^ffli^titiv-^ pm i (D&mmnmiRzstzmjfc^zk p lcd^x 

h 7*-*XffllOttaj*fi : t\ ^cD|g*«:iataSHMRYtcfBta"rSo PM 
l^fflt^c^Xh7^-^XffilOKHi^^7tSi:, SliaiCONT«, S)t7tE L 
ttfflv - *PM2(ClW*nS«fc3lC, VX^Xf-^IiglM S TD^r/TLT^X 
*Xf-^M S T*-X»|fil{c3rS!il8g;Kit5o C <D !» t? . ± IB £ m m ic . X U *y F 
X + t y^SfltfflV-^ PM20ffiH<ftW"aJRtf«!»ft3*3RP LCO^X h "7 * - # X & 
B « ffl «: fr ^O^ai^rSBtSftEMRYfcIBtB-rSo cn6 d: 9 i6nfc*^X h 7 

* — # X fit E Z , £ Z 2 ^^i^Cl^^T, ftjefJ^BCONTte. S^Ttf ^P L^«® 50 
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[0121] 

£ tc , sk«¥^p Lo{g$stff^x h - * > ternm-? zmic & ^ m 2 2 tc 7^ -r v 

gtf 5* tc , §tf500M^tf 1 2 0 /x m £| (g£e?l/46T'XU7hfi7 51T30/I 
m ft ) OiE^|gV-^^e.^l>Itilv-^BM 1 - BM 5 ^)KS^tlTI/^o ^ X ^ M 3 
^VX^Xf— >'MS T(CD-Kl/cf^ ffliglCONT^, -TX^M3±CD^5*itC# 
SEt^lHv-nM, SI£^^lfcPLCD^iAJitct£<r — £fc-r££?tc. ^ X 

^Xf-^B»8fiMSTD«:^LT7XJXf-^MST*»llt5, "T J& "5 . ^ X 

T - ^ B M , — B M 5 (D ± T , S^)t^^PL(DjiSrt(CfiIirv^fei0^t^o 3fc 
tc , $iJtB3^gCONTti, l)t)tE L ^Itfl'lT-^ B M , ^§t?Iti V - ^ B M , £ D - 
@0*t^)6)B«««»©»K:!!a»*ti«cl:5fCRlivx*77^>F7 B Ig lb ftj SU L 
Tli««?:SSt5o l£0«IT\ MffllgSCONTti, g)t)tE L*VX^M3^I 
Ift^o C n tc £ D , It $"J ^ — ^ B M , <D fig \%\ , ^ftfr^i3t?3 0fxmftcDIE77j£#;<D 

v-^i^idcsnso cottit\ »i»»icoNTti, i«xf-^«»8ip s t 
»j v - ^> b m , (o m m m it m & n 1^, * <o ft $nc «t 0 & n /c ^ % jg m zt hb 1st m m m r 

y tc IB « *r £ o 3fc tc . »i»8icoNTtt, » e> n fc ft 3it fi ^ tc s -3 * . « * « 4i »] o 
* H « » ric » ( c n « . iekk^^^€^) ^cn^iwj-'^iK^os^h^^iE^is^co 

si #j *_ «t i ^i^^cofi]^:s<i6^ t & tc , huib i c ft £ m — mmcomm 

t & t <Dm<om k & i mmft(Dm&j£&b z> o fit, f#e>n/cfti^^L^i^sb 

Tfl6nfeBO»iEK (T-^^v^iVh) «r**«c:fct«:<fc0> i^JSK»J«#<OS 
*f§#tctt-r£{fttBM«:3R«>, £ cd {£ ffl M tc « ^ l> T ft «'J ^ — ^> B M , co X fit « x , 3< 

mm ^ t m (d ^ ^ u ^ t cd ^ & ic t & ytn 

^ ^> o 3fc tc , SII8ICON T t£ > » ffi X ^ — 5* P S T«:Y(*^rpJ*c:^aEUS:^6fflffl« 30 
W-iSl7 O^ffl^TttfflT-^ BM , <D ^ Rfl « ft Sq *: fr * * CO ft iffl tc J: 0 » £ tl ft 

ttiilT-^BM, OYfif y , Z> o f Lt> ffliglCONTti, f# £ ft tc It S'J ^ 

— ^ b m , cd mm {u. m ( x , . y , ) tc a -3 1,> t . v x ^ m 3 0 )tw 4 1 ^ a *r & (u a *r 

S^tKE Ltfgiiv-^ BM 2 * ty It M ^ — ^ B M 2 J: 0 — HI K> ^ * V> £g J£ fig felc &5 5^ co 

o « «B i» , ± ib £ m m tc , xu 7 hx^t y^^Titiv-^ bm 2 F^iitist;x 
y {ftH<otf-iwj*?f ^cD^^^iBtg^MM r y tciaifi-r £o aaglCONTIi 

> SBiHSSlLOO, Itfflv-^ BM 3 — B M 5 tc o ^ T £ m m <D ft »J S tJF X Y fit B 40 

co it so * m k> m l tT d o cntc^^f#e>n/citfflv-^BM 2 — b m 5 co m m m c x 2 , 

y 2 )> (x 3> y 3 ). ( x 4 . y 4 ) . ( x 5 , y 5 ) ICM^^T . ffifcCDmn&ff 
o £ £IC £ K) , *]i^lCONT^j§»)tf^P L(Dfi*Rtff^X h-i/a 

[0122] 

W ± . — M^Ltg^Ttf ,^P lo^x h7^»^xtul, iffiria, ^®HXM> fg^ 

> Stff-fX h-J/g V*Sffl«H-«l8H7 0 «: ffl T It ifJ "T £ # KH tc O T S£ L tc 0 
ft * . m ^ co It iffi *^ - * ^ o T , ^ ft ffl m m I 0 ti . nviRMf cDfficDjet 
^ 14 tc M L T fe It "J ^ T* £> Z> o ft ^5 , ^HI»W-a3<OWffl«. M^.tfWIR 2 0 0 2 - 1 4 

0 0 5 ffi«iCiS^ntt>§o fit, cn&fflH«ftaj«IH7 0«:ffiofc^««ft«J 50 
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T , X U >y hfi7 S^tSIB^^^P LCD7t^^^6 O K «}S W» L t 0> 5 if 5 *tt 

m *r & c # T* # £ o 

CO 1 2 3] 

<d *g ^ w 14 * it -r £ ^ m « it ifly s a 7 o teas L/iffjtco^TWMLfcft^, 02 3 ^ 

u & 7t aa *t fi it ih ^ ft mi -r & m *. tf q# p*u ¥ 1 1-1 6 8 1 6 -st i> $s tc m ^ * n t s & o 
^mmm^i ( m m -t? > * ) 1 6 o^>> tw if bb re 5 7 - 1 1 7 2 3 8 *t i> $s nu 10 
snn>s j:5 4sgfii.7-iry* 1 7 o§fe»»6nn^o cn^iiti-feyf 1 6 0 

^ S3 Jg A ^ -fe > +t 1 7 0(C»LTt)*%W*afflnJ66T**5o 
[0124] 

i 2 4 , mma*t > v~ \ 6 oofSitfeSo us *f s > +t 1 6 0 « , s^Tt^^p 

-^5 2±{:gttP)n/cJ:ii 6 3i:, ^©±8 l 6 3 *I» L fc«*S)t t 5 ?t -b > 

1 64t*|^Tt^. Ifil 6 3 te, iJ "7 X ffi SB 1 62i:, f 0*7X«»tt 1 62 

oiitcttt^n/cTtjiiiiSi i 6 i tsi^n^p *S]aiiii 1 6 1 « #u * 
tf^DAiic^otai^ntj)^ m^o^Mii^^r^u. # ^ x « sb # 1 e 2 co±m 

[0125] 

* L T . JH ftf H -fe V 1 6 OTfig)t¥«P L£rilii§L/cfg7 , d7 , 6E L <D fig M fl ff ffl'J "T 

* US fc: «: . ±3SUfc^3Sliflg«ra«. S^Tt^lSPL^Jiffil 6 3 i:*»lRlLfc«JR-ea» 

^c^^p l £ ± « i 6 3 ^cDP^tc?gi*L Q^{«*gLTm i mmmrnh A 1 ^jgitst t 

fe , ± IS 1 6 3 £ }t -b > +t 1 6 4 fcOHtCjgftL Q*ffi|&LT^2 i«ii«L A 2^:^ 

i 6 3 ic m yt e l^iih, sa m m ft $j a & & m n s n £ 0 

[0126] 

B 2 5 a . m A v -fe V -9- 1 7 O ^tMSat'fe^o fig Jg 2* ^ -b 1 7 0(4, JSi^Tt^ 

t^^^p LoflfcBfljtcKaittsnsajtJtoBaKA^ c us m ft ft ) *H-»j-rst><D-e*oT 

. Zf;^Xr-y 5 2 ±Lgt7 bnfclfi 1 7 4 £ , ^ O ± *g 1 7 4 frc K t* £ tl fc \£ > 

* — ;l/ SB 1 7 1 I, fc¥£%:&¥6'? £ -b > -tf- 1 7 5 k*I^T^5o _L 1£ 1 7 4 . 

* v X « SB # 1 7 3^^ffitc*nA&£Offifttt«P*d*y»Jlil 7 2 12 . ^ <D SI M 
1 7 2*^*— ^vyLT^O^^SPtClfV^ — ;b SB 1 7 1 ^ lg I* & <D 23 £ o 
[0127] 40 

fig a 5 -b > it i 7 o t* ss m ft ft (o tt m\ & vi m & . s^Tt^^p l ^^jgA^-tr>^ 

1 7 0C0±^ 1 7 4 ^Wfi^tfc«it% f OSK^f ^P L ± « 1 7 4 ^OP^^rfg 
ItLQTSfcf^fe^ ±m 1 7 4 tyt^^V- \ 7 5i<Olt»*LQf»ftte 

T. «ffll»£SSBK:J;?>±«i 7 4 ±(c^i LTi/>^traoi£iff ^fi^n^o * o » 
. g^ftf ^P L 1 illML A 1 OiftL Qi:^MT±S 1 7 4 tCS7t)tE 

m m u . safii*^w-sj«if^*^fT*nso hr * a ^ ft ai m if « , m yt yt e L^iwsn 

[0128] 

&*5> 7t^gB«^c4. ±isx ij 7 hs^istci^tif , yttfrnj®-? zytmrnfRttm u 



JP 2005-116571 A 2005.4.28 



Ifl 1 - 2 3 8 6 8 0 m>m^%Fffl 2 0 0 0-9 7 6 1 6 §»ffitC $ <at ^ S cfc 5 

ft , IfiXf - ^ P S T ( Z X 9- — iP 5 1 ) tcWLTffiiiPlt^-fey^tCtSfflT^l.o 
[0129] 

[0130] 

fit, ffi g # 1 9 3 n mgg^S'Ttrt E L fcWtS«7j< ( zk ) OB}f¥n«aff 1 . 10 
4 4 £ W n T 9 , mytft, E L coytU t A r Fx^^>vI/- +f }fc (iSIl 9 3 nm 

) * ffl ^ /£: Jg , HSP±T(i 1 / n, 1 3 4 n mCSSSIt^tltill^i 

«tf»6tl«. H K * J»j»»*ttffl««f*Cjt^Tttn«. t4fe?ftl. 4 4 {g tc i£ 2 

[0131] 
[0132] 

ft*E LOJtStf F 2 U — 1ft?ft*»^, CcOF 2 U — If >t t£ 7* ^ Mil L ft ^ cq -e , CO 

« ^ , i^LQi:LT^F 2 U — if « * a JS "T f£ ft #J x. WT 7 *y m $k * >f ;U » 7 *y ft # U 
x — ;l/ (PFPE) «f(D7^IR3ficD«f**fflV^n«J:i^o * fc , iSft L Q ^ LT^, 
cDffitCt. S7t7tEL^^r^5S^14^feoTT^^fc^®J/f*^ ,? ^<, JS^Tt^^PL 

^SttPSffiiciftsnr^s?* hu^xKcjtiTSSsto (Wittfty- mo «: 

ffl ^ * C t fepJSIt'ftSo 
[0133] 

±IE#*Sfi Jg^tc *5^T , ii3zE b 7c y Xj\s<D B 9f tc PS 5£ £ tx t> <D ft < , &i X- & 30 
&Bffim A R 1 oSfflto^t 2 WO/X;l/T«*L QO«l&Xti[aIiRS:fT9 <fc 5 tc LT 

tcfci^o ft*?, c <om Sic ** . +xyarn]. x(i-x^f^cD^^e>^^fSi^e)ti»LQ(7) 

[0134] 

e>-r, ^x:/U^ir/WXfflcD#^Xg«^. 11851^7 FfflcD-tr-^^^^^X7N N 

) * # & ffl * n s o 

[0135] 40 

fc"rKft«B*«fflLT^£tf, 3$ P*1 ¥ 6 - 1 2 4 8 7 3 BBS* tit ^ 5 <fc ^ & 

»)t«*Oi«*SSLftXf-yS««©tT8»S*«K8il)t8i*, # ¥ 1 0 
- 3 0 3 1 1 4 f ^fgtC^/fx^nTV^J; 9 ^Xf -^l^^^S^^ffifttl^^SL, 

[0136] 

STtT^X^^^-TVF-X^-vVy^^O^S^^Tt^M (X^-^xv^XT^y/*) CO 
ftefc. ^X^M^S®P^^f?±Lfc«®T^X^MO/^-->'^:-'fS^7tL. S «x P 

fi*xf7ygi$^§xf 7^ • t v k • u ¥ — hTjjzoii&mmyt^m ( x -r- y ) &c so 



JP 2005-116571 A 2005.4.28 



[ 0 1 3 7 3 

£ /c , * Wte . #BB¥ 1 0-1 6 3099^^$g. «? Bfl ¥ 1 0-2 1 4 7 8 3 i> $8 
,#$ 2 0 0 0 - 5 0 5 9 5 8 f a8ifCBflfN?nTl/^i5(i:, ^:i:'N3?<D»aaa»« 

[0 1 3 8] 
[ O 1 3 9] 

IfiXf-^P S T^^X^Xr-^MS TC'J-/^-^ ( USPS, 623, 853£ tz *i USP5 
. 528. 118#J88) «rffl^ f ne>(DXf-i/^^iicSlTi?i^ii§S^^ It 

X7^7U y y ^ffl l> /c x 7 J?±S*5 <): tf n - U y 7 * S ti U T *7 & > 7, t) m ^ fcM 

[0 1 4 0] 

SXf-^P S T , MS TOK»««tfcUTtt. r*7t^i5^ffill/c«5az7 h 20 
fc , — *7£*C3-<;l/*E«Lfc«« : ?3. — *v h i:?:3tini?^I8*tc<l; OSXf - ^ P S 
T, MS T^Ilt^^S^-^^ffl^Tt d co it , i5a-7 h^lS?az 

7 h^ot^f n^-S%7f-yp ST, M S TIcgiL, K5a-7 h 
h i:Offi7j^Xr-^ P S T . M S T <D 9 16 ffi fflfl IS t* n fcf J: l/> 0 
[0141] 

SSXf-^P S TOSfitCc); ORttSE^tt, iS^T^^^P L *C t> 6 * <fc -5 
. #^¥ 8 - 1 6 6 4 7 5 §fifR (USPS, 528, 1 18) IB tt 2 n T V> § o \Z . T7 U — A p|5 
»4ffl^T«tt«tcK (:*:*&) tCl^LTfe <fcV\ vx^Xf-^M S T <D&W)K & 0 5£ 
$L T & JK ^ » , J8Bft**P LKfit>6ft^*5fc, HBf 8 - 3 3 0 2 2 4 § / a s « (US 
S/N 08/416,558) fc: K * ;£ *1 T ^ * «fc 5 fC , 7 U- A g(5« ^ ffl ^ T fflM W fC ( * iffi ) 30 

[0 1 4 2] 

c it'iiunso cn&si«fi*»« , r5/ , :ft(L, c o m ^ ji t <o sins *c & . ^ « ^ 

f ^ !: o ^ t {* ;l ^ &5 3fS g ^ 1 jit t § tc to ojMBE * * a « *S Jk K o ^ T tt « M W fit «: a 

8K . «SC[§IBg<OE*S8}giffi. «CEEia»OE«««W^-&StiSo CO^fl^^i/X^A^^ 
l^Sl^iDi^iTIgOiu^, Sltyv'XfJM^iOi^iTIi^SSL 40 

tf ^ U->J|f tfSi?nfc* y — V 7b — A T* 5 C £tfM& Ll/\ 
[0143] 

f Sftf/UXf ^ of /WXti, i 2 6 ^ t J: 9 > v^^Df/WXOi 

• tttHIt^R^ Xt7 y 2 0 1 > c^lttXf'yymS^^/cVX^ ( U ^ ^ ) * 
ifft^Xr^y^Z 0 2, ^/WXOS#T*&£S^^gi3£^£X^*y:/2 0 3. ]!■} £E L 

0 4. f/WXi^jiTXf y ^ ^V^-r^yxg. / W -5r — ^ X g 

2 0 5 , i^ixf 7/ 2 0 6 i^it8S^n5o so 
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